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IPP POSITION PAPER

I. Introduction

On December 3, 1980, the Utah Department of Health (DOH)
issued the Intermountain Power Project (IPP) an approval order
to build the four-unit,. 3000 MW Intermountain Generating
Station (IGS). That order included emission limits reflecting
the degree of emission reduction attainable by "best available
contrdl technology" (BACT). These BACT limits were specified
for sulfur dioxide (so2), n%trogen oxides (NOx), and
parﬁiculate emissions and were based upon the determination of
the emission levels that could be attained by control
technology which was available in 1980. IPP proceeded to make
design, procurement and substantial financial commitments to
meet the design objectives established by the 1980 BACT
emission limits. |

On June 8, 1983 -- shortly after IPP announced that IGS

would be reduced from four units to two units -- the DOH

- requested additional information on the feasibility and costs

of retrofitting alternative methods for controlling S02 and NOx
emissions at IPP's IGS. The information was requested to aid
DOH in its decision to re-evaluate its 1980 BACT
determinations. On July 6, 1983,.IPP representatives met with
DOH staff. At that meeting, possible changes in the BACT
emission limits for SO2 and NOx were identifed by DOH staff.
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Th? purpose of‘this memorandum {g twofold. First, it
reiterates IPp's lggal position opposing BACT re-reviey for
IGS. Second, it summarizesg the legal, policy, and technical
reasons why the current enission limits ip the IPP.permit
represent BACT for IGS{_and explainsg why the Proposed control
equipment will assure compliance with the current permit
limitations.

,i This memorandum is supported by extensive technical
analyses. 1In June, IPP submitted to DOH KVB's June 1983 report,
entitled "Technical Evaluatibn of Alternative NOx Control
Technologies" ("the KVB Report"), and Black & Veatch's June 1983
report entitled "Cost Analysis of Varioug NOx and S02 Control
Technologies for the Intermountain Power Project" (the "Black &
Veatch Report"). Attached to thig Position Paper are additiona]
technicallanalyses and other relevant information. Attachment ]
1s a supplemental kVB report entitled "Review and Evaluation of
Mill Creek Unit 3 and A.B. Brown Unit 1] NOx Data" ("the
Supplemental KVB Report'). Attachment 2 is an ERT report
entitled "Effects of NOx Emissions from the Proposed Inter-
mountain Power Project on Deposition and Surface Water Acidifica
tion in the Wasatch and Uinta Mountaing," H. E Cramer'sg July 1,
1983 letter to James Anthony, responding to commentsg by the Utah
Chapter of the Sierra Club on IPP's NOx emissions, ig Attachment
3. Attachment 4 is the April 1980 study by the Los Angeles
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Department of Water and Power entitled "Study for Particulate
Control Equipment--Eléctrostatic Precipitqtors and Fabric

Filters--Intermount;in Power Project.” The Department of Water

Attachment 5. Attachme;t 6 15 a survey by the Utility Data
Institute (UDI) concerning NOx emission limits imposed on other

bituminous coal-fireq power Plants. Attachment 7 1s a July 1,

1983 memorandum from Black & Veatch concerning S02 removal
costs per ton of 502 removed. Finally, Attachment 8 ig a 1978
memorandum from EPA entitled '"BACT Information for Coal-fired

Power Plantg."

II. 1IPP'S Position Concerning DOH's Current
BACT Inquiry

IPP belieﬁes that it ig inconsistent with the law and
otherwise ingppropriate for DOH to re-review the BACT limits
for the IPP;s intermountain Generating Station. An
administrative agency like the DOH does not have the inherent
authority to reopen or reconsider g final permit or license
condition Sua sponte. It canp reopen a permit only if that
specific power is conferred upon the agency by the express

terms of the statute creating the agency,l/ or if g

1/see, §§ Pacheo v. Clark, 44 Caj. App. 2d 149, 112
9%1

P.2d 6T (1
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2/

substanti%l change in circumstancesg or fraud is shown.<

Moreover, to the extent that an agency's authority to modify an

- °

effective permit or licensge ih-unclear, the presumption must be
that the agency does not have such authority.él

The following sectionsg summarize the facts of thig case
and then set out the liﬁits of DOH's '"rereview" authority under
state law.

A. Summary of the Facts

_ The BACT limits in the IGS permit were established in
the June 1980 U.S. Environmental Protection Agency (EPA)
prevention of significant deterioration of air quality (PSD)
permit and in the December 1980 DOH air quality approval

order. The BACT limits were based upon comprehensive analyses

2/ Cf. Clean Air Act § 307(b) (1); Oljato Chapter of
Navajo Tribe v. Train, 515 F.2d 654, 662 (D.C. Cir. 1975) (new
information may cast doubt on validity of order that was valid
when issued); Carisso v. McGoldrick, 133 NYS2d 531 (1954)
(stating that fraud is Inherently a sufficient basis for review
by an administrative body of its own order.); Miles v.
McKinney, 174 Md. 551, 199 A. 540 (1938); Atlantic Refining Co.
V. Zoning Board of Appeals, 142 Conn. 64, 111 A.24 1 (1955?;
Willmont Liquors, Inc. v. Rohan, 2 Migec. 24 768, 149 NYS2d 874
(1956) (reversal by the State Liquor Authority of its
determination denying an application to transfer a license to
other premises, which was merely a change of mind unsupported
by new or additional evidence, without changed condition, was
held to exceed the power of the administrative agency, although
the reversal occurred within 8 days of the original
determination).

3/cAB v. Delra Airlines, 367 U.S. 316, 323-25 (1961).
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of the emission limits that could be attained by a source

making design and procurement commitments -in 1980. At the time

the permits were issued, thouéh, none of the major control
equipment had been selected nor had a boiler manufacturer been

chosen. The IPP permit'applications indicated that the IPP

preliminary design called for a lime scrubber to control SO02
emissions and an electrostatic Precipitator (ESP) to control
partiéulate matter emissions. IPP also gave the DOH and EPA
preliminary design data on low NOx boilers including a maximum
heat input value. i
Based on the comprehensive data available concerning
emission limits that could be met by a source making design and
éﬁ’ equipment commitments in 1980, the PSD permit and the state
approval order imposed BACT limitations which required (1) for
sulfur dioxide, a 90 percent removal and a mags emission limit
of 0.15 pounds per million Btu;i/ (2) for particulate matter,
a limit of 0.02 pounds per million Btu; and (3) for NOx, a
limit of 0.55 pounds per million Btu on a 30-day

4/The state approval order established a masgs emission
limit of 0.155 pounds per million Bty based upon the analysis
set out below. The EPA permit set a limit of 0.15 pounds per
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After issuance of these EPA and DOH Permits, IpPp completed

control equipment studies, issued bids for the major items of

for particulate matter and S02, Specifically, IPP decided to use

a baghouse rather than an electrostatic Precipitator to control

E/The state approval order NOx BACT 1limit was 0.60 pounds
per million Btu, the same 88 the applicable new gource
Performance standards; the Epa limit wag 0.55 pounds per
million Btu. The IGS units wil] meet the 0.55 pounds per
million Btu limic,

6/The applicable NSPS for the IGS are set our in 40
C.F.R. Subpart Da, §§ 60.40&-60.49(a)(1982). They were
Promulgated by EPA ip 1979 -- shortly before the EPA and the
DOH made their BACT findings for the IGS. 44 Fed. Reg. 33613.
The NSPS for S02 applicable to IGS would require it to meet a
bpercentage reduction standard of 70 bPercent and would require

million Btu heat input. The applicable federal NSps requires
Plants like IGS to meet a particulate matter emission standard
of 0.03 pounds Per million Btu. The applicable NSPS requires
New power plantsg burning bituminous coal (like that burned at
IGS) to meet & NOx emission limit of Q.6 pounds per million Btu

IP11 000420



particula%e matter and to use a limestone scrubber rather than
a lime scrubber to meet the BACT limit for SO2. . These changes
were made in order E; provide more reliable and cost-effective
compliance with thé BACT emission limits in the IGS permits.
IPP also selected Babcock & Wilcox as its boiler manufacturer;
the final boiler specifications glven by Babecock & Wilcox
provided for each boiler to have a heat rate that is slightly
highgf than the one used in the preliminary design.

In contracting for and installing all pollution controls
at IGS, IPP relied on the 1980 permitted emission limits; IPP
negotiated and received guarantees from control equipment
vendors -- guarantees specifically designed to assure that IPP
will meet the 1980 stringent BACT limits for all three
pollutants. Hundreds of millions of dollars have already been
expended to design and construct IGS in order to meet the 1980
pollution control design objectives; on-site construction of
both units is well underway. As a result of these irrevocable
economic and physical commitments to the 1980 IGS design
requirements for control equipment, any significant changes now
in the design objectives for majorvitems of equipment or any
changes which affect the physical layout”of structures or

equipment will disrupt construction and can substantially delay

completion of the Project at tremendous cost.
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B. The DOH Does Not Have the Authority to Change
I the BACT Limits in this Case

The DOH does_ not have the authority. to change the BACT
limits in the IGS permit. The Utah Code contains no general
provisions expressly allowing the DOH to reopen the BACT terms
of its approval orders sua sponte, and the DOH Air Conservation
Regulations do not give the DOH blanket authority to reopen
approyal orders.

The DOH rules on approval orders authorize the DOH to
require a source owner to égply for an approval order, and for
DOH to issue such an order, only when an owner is (1) Planning
to construct a new installation; (2) making modifications to an
existing installation which mddifications will increase the
amount or change the effect of, or the charactef of, air
contaminants discharged; or . (3) Planning to install an air
cleaning device or other equipment intended to control emission
of air contaminants from a stationary source. Utah DOH
Regulation 3.1.1. Tﬁe first two conditions do no apply in this
case, and, as explained below, even if the third condition isg
applicable, the review ig limited to a determination of
compliance with the 1980 permit limits.

First, and most important, IPP ig not proposing to
construct any new installation. IPP has not made any changes
in the project which, by any reasonable standard, could be
considered to be of the magnitude to constitute the

construction of a new installation. As discussed above, the
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design ofithe Project has matured and, as is true of any major
project, differences Between preliminary and final design have
emerged. Such diff;rences are to be expected, particularly
where, as here, véry rigorous design objectives are established
in the construction permit for the source.l/

A 1978 EPA memorandum, interpreting the BACT regulations
which are now being implemented by DOH, explicitly recognizes
that differences between preliminary and final design of the
kind involved in thisg case are to be expected and that they do
not constitute a significanf‘change in the project and thus do
not trigger new permitting requirements and reevaluation of
BACT limits. As this EPA memorandum explains, when utilities
apply for new source permits, they often submit only Preliminary
design information as a basis for setting BACT limits and then
agree to submit final detailed engineering design specifications
prior to construction of the control equipment. This was the
case with IGS. The memorandum then recognizes that the final
engineering design and vendor specifications will often vary
from the preliminary information. This also was the casge
here. These variations, EPA observes in terms that parallel

the facts here, may "include basic changes in equipment design

7/ ag noted above, EPA's 1979 NSPS determinations on
achievable control levels were virtually contemporaneous with
the BACT determinations for IPP. Nevertheless, IPP's BACT
limits were in each instance more stringent than the federal
NSPS.
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such as aishift from an ESP to a baghouse, a change from a
lime/limestone scru?ber to a regenerable scrubbing system or a
change in the desig# approachito ensuring reliability."
(Emphasis added.) '

The EPA memorandpm goeés on to explain that, when there
are such variations in final design specifications, the utility
must show only one thing -- that the equipment meeting the
final-specifications is equivalent in performance and
reliability to that covered in the initial BACT demonstration.
As a result, the authority féviewing the final design
information is to '"seek only those data elements which are
necessary to support an engineering Judgment that the proposed
system will perform reliably at the specified emission rates.
Since the submission of the final engineering design
specifications is required, as it is here, EPA then conciudes
that the submission of such design specifications, '"would not
constitute a reopening of the permit pProcess, and [would not
trigger] the need for an opportunity for public comment on this
material."§/

In sum, the differences between the preliminary and

final design of the IPP control equipment cannot be said to

8/EPA memorandum on '"'BACT Information for Coal-Fired
Power Plants,' sent from Walter C. Barber to the EPA Regional
Offices (December 22, 1978). A copy of this memorandum isg
Attachment 8 of this Position Paper.

-10-
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re-open t?e permit process on the ground that IPP ig
constructing a new inétallation that was not previously
permitted. -

Nor can the refinements in design of the boiler be said
to constitute a "modification" of an existing source,
triggering new BACT reQiew. Under Utah law, there 1s no
modification unless there 1ig a pPotential increase in emissions
from’é "source." Utah DoH Regulation 1.1.77. Under the
definition of "source" in the Utah Air Conservation
Regulations, IGS is one soufce.g/ Thus, it is an increase in
total emissions at the IGS which would constitute a
modification under Utah law. If 1Gs increases emigsions at
individual emission units within the Project and offsets those
increases by decreases at other project emission units, IGS
would not be considered a modified source.

IPP is not pProposing to increase emissions at IGS.

While the boilers will have g slightly higher heat rate than

originally anticipated and therefore may produce more NOx

9/Under the Utah DOH Regulation 1.1.111, a "source" means
"any structure, building, facilit » €quipment, installation or

person . . . ." Intermountain Generating Station -- including
the boilers and associated control equipment -- ig g1] on the
Plece of Property and is under common ownership and thug
constitutes one "source" under Utah law.

-11-~
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emissionsion 4 per unit basig than would be produced if there
were a lower maximum heat rate, total emisiong from the source
will be significanéiy less than described in the original
application for an approval order for IGS. On March 31, 1983,
the size of the Project was officially reduced from four to two
generating units, cuttihg Potential emissions from the source
almost in half.

. In sum, it ig 4 net increase in emissioﬁs at the
"source" (which in this case ig a multi-unit generating
station) that triggers the ﬁbdification requirements of the DOH
regulations. The total emissions at the IGS "source" are, as a
result of the éhanges between preliminary and final design,
almost one-half of the emissions permitted in 1980.

Finally, there ig the issue of whether the DOH hag
approval order review authority because IpPP is planning to

install different air cleaning devices -- i.e the baghouse and

review since the differences between preliminary and final
design, such as those in this case, are ﬁo be expected.
Nevertheless, even if a new approval order for the IGS baghouse
and limestone scrubber system ig required, the agency 1s not
authorized to rewrite BACT terms in connection with igsuance of

that approval order.

|
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Un?er Utah DOH Regulation 3.1.8, the Executive Secretary
is required to'issue an approval order if .he determines that
the control deviceénare at least BACT and that their
installation will.be in accord with applicable state and
federal rules. Aag noted above and ag described in much 8reater
detail below, the IGS B&ghouse and limestone scrubber will
control emissions at least to the level of BACT; the baghouse
will’&chieve an emission rate of 0.02 pounds per million Bty
and the limestone scrubber will achieve an emission limit of
0.15 pounds per million Btu; which is actually lower than the
BACT limit set in the DOH approval order. Also, the
installation will be in accord with applicable state and
federal air quality requirements. Thus, under the terms of the
DOH rules, the Executive Secrétary is not authorized to revise
the BACT limits in connection with his review of the final
design of the IGS S02 and particulate matter control systems.

C. Sﬁmmarz

In sum, IPP received a permit to construct a facility
with control equipment that would be designed to assure
compliance with the emission limitsg contained in the December
3, 1980 approval order. IPP {ig construcging such a facility.
IPP recognizes the appropriateness of state review to determine
whether the final design of the control equipment will in fact
a4ssure compliance with the 1980 BACT 1limits. Where, as here,

there 18 no net increase in facility emissions as a result of

-13-
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changes ip design, there is no basis in Utah law for
establishing new BACT limitg that differ from those previously
established. -

III. The Current Emission Limits Constitute BACT

Although IPP believes that it is inappropriate to
conduct a BACT re-review for a project that, in good faith, has
made commitments to equipment that will assure compliance with
the BACT limits that were Properly set at the time of
permitting, IPP has prepared data which demonstrate that the
current perﬁit limits repreéent BACT for the IGS. The
following sections summarize the legal framework for a BACT
review and then apply that framework to the facts in this casge.

A. What Is BACT?

Federal law and the Utah Air Conservation Act call for
the application of BACT for reduction of certain regulated
pollutants -- in thisg case, S02, NOx, and particulate matter.
Under Clean Air Act section 16910/ and Utah DOH Regulation
1.1.23, BACT for a Pollutant means an emission limit for that
pollutant reflecting the maximum degree of reduction that is
achievable taking into account energy, eqvironmental, economic

and other impacts. Each BACT determination is to be made on a

10/42 vu.s.c. § 7469 (3)

-14-
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case-by-che basis, although the application of BACT may not
result in pollutant emigssions in excess ofuapplicable emission
levels established-;ursuant to Clean Air Act gection 111.
Federal and state law thus ask the permit issuér, in
setting BACT limits, to consider on a case-by-case basis what
is achievable, environﬁéntally sound, and cost-effective. A
significant body of federal case law explaing what is meant by
the Férm "achievable" and how energy, environmental, and
economic costs are to be taken into account on a case-by-case
basis. In the context of tﬁis case, DOH may rely upon the
record supporting the 1980 BACT determinations in deciding not
to change those limits. On the other hand, if the BACT limits
were éhanged, DOH would have to demonstrate that it considered
relevant factors and disclosed and explained fully the basis
for its change of course. If the record does not contain such
an explanation or if the facts do not support the DOH
conclusions, a court would conclude that the new limits are
arbitrary and capricious.ll/ The following discussion

explores the burdens DOH must bear in order to support any more

stringent BACT limitations.

11/Motor Vehicles Mfrs. Ass'n. v. State Farm Mutual 1Ins.
Co., 51 U.S.L.W. 4953, 4955 (U.S. June 24, 1983) (No. 82-354)
("an agency changing its course. . . ig obligated to supply a
reasoned analysis for the change beyond that which may be
required when an agency does not act in the first instance").

-15-
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1. Demonstrating Achievability

g .
On the matter of "achievability," the case law makes it
clear that when a décisionmakhr Projects that a certain

emission 1limit is-achievable, his decision must meet the

following criteria:

(1) The decision must specify the precise data
and assumptions on which the decisionmaker's
Projections are based and establish the
reasonableness and Séiability of the
methodology. Thi_ ecision may not rely on
"erystal ball" inquiry or extrapolate from
"purely the?§7tical or experimental"
technology.l3 '

(2) Where the decision is based on a projection
that an as-yet-undemonstrated technology will
work in the future, that Projection must be able
to withstand close scrutiny. There may be room
for a projection that a certain technology will

(3) 1If the BACT decision is based on data from a
test facility, the analysis supporting the

lz/Portland Cement Ass'n v. Ruckelshaus, 486 F.24 375,
391-93 (D.C. Cir. 1973); International Harvester Co. v.
Ruckelshaus, 478 F.2d 615, 642-43, 647-48 (D.C. Cir. 1973).

13/portland Cement, 486 F.2d at 391-92.

lﬁ/;g. at 391-92. Since IGS ig under construction and
any change in design must be implemented immediately, there 1s
little or no latitude for projection.

-16~ ’
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decision must consider the possible impact on emissions
du¢ to recognized variations in operation when the

of standard development should be simi%?r to the

conditions specified for enforcement .16 Thus, for

example, the court carefully scrutinized an Agency
conclusion that a technology would work at full load
operation when the facilitiesg being teft7d were operating
only at approximately 527 of capacity.l/

In short, in making a BACT determination a decisionmaker
can hold a source to a standard of improved design and
operatioﬁal advances only where (1) there is “substantial
evidence that such improvements are feasible and will produce
the improved performance necessary to meet the standard,"lg/ and

(2) the decisionmaker sets out that substantial evidence

15/National Lime Ass'n v, EPA, 627 F.2d 416, 434-43 (D.cC.
Cir. 1980).

lQ/Portland Cement, 486 F.2d at 396.
ll/Essex Chemical, 486 F.2d at 436.

18/Sierra Club v. Costle, 657 F.2d 298, 364 (D.C. Cir.
1981); Bethlehem Steel v. EPA, 651 F.2d 861, 876 (3d Cir. 1981).
1IGS, of course, is no longer a "new source." Construction isg
underway and substantial commitments have been made to meet the
1980 design objectives establisghed by the DOH and EPA. In this

-17-
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clearly a?d precisely for the record.lg/ In sum, the burden

is on DOH to establish the technical basis for any
determination that a particular emission limitation is
achievable.

2. Demonstrating that a BACT Limit is
Cost-Effective

Finding that a particular technology is demonstrated and
that a specific emission level is achievable represents only the
starting point for a BACT determination. Each achievable level
of control must be evaluated. in light of its economic costs,
energy requirements and environmental implications. The level
of control representing 'best" technology must therefore reflect
a balancing of factors, Including the costs associated with
achieving emissions reductions. A control technology will be
"best" technology only if it is a cost-effective control
technology and reflects a balancing of the statutory factors.
When technology is being applied in a "retrofit" context, --
i.e., when the technology is not part of the original design and
thus its installation requires changes to be made to the
original design -- then cost considerations may justify

substantially less stringent limitations than would be

lg/Portland Cement, 486 F.2d at.391-92.

-18-
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appropria%e for a new facility.gg/

3. Méking a2 Case-by-Cage Determination

Finally, thénlaw emphasizes the need to make each BACT
determination on é case-by-case basis. 1In determining
appropriate emission levels, the decisionmaker must keep in
mind that BACT emissio; levels may be no less stringent than
the levels established by applicable new Bource performance
standards (NSPS) set under Clean Air Act section 111, but that
the BACT levels are indeed set case-by-case taking into account

21/

the characteristics of the ébecific source.~—=" Ag g result,

what may be applicable to most plants, may not be appropriate

20/cf.  ASARCO Inec. v, EPA, 578 F.2d 319, 330-31 (p.c.
Cir. 1973) (Leventhal, J., concurring) (in setting new source
performance standards, the EPA Administrator may set less
stringent standards for modified sources -- e.g., retrofit

specify "best available retrofit technology' (""'BART") for

affordability, adverse side effects, and efficiency of
alternative control options. Section 169A(§)(2). EPA's BART
regulations expressly acknowledge that the "best” technology 1is
not necessarily the one that removes the most pollution. EPA,
Guidelines for Determine Best Available Retrofit Technology for
Coal-Fired Power Plants and Other Existing Stationary
Facilities," EPA-450/3-80-0096 and pages 20-21 (Nov.
%980%§§ncorporated by reference into 50 CFR §§ 51.300-307

198 .

gl/Northern Plains Resource Council v, EPA, 645 F.2d
1349, 1358-62 (9th Cir. 1981.)

-19-
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for a parficular facilitygzz T £:8-, a8 1in the cage of IGS
where, 1if any new technology is required,z;t would not be part
of the original plé&t design and therefore would be a
retrofit. Specifically, if adding a new technolog& would
involve a great deal of additional expense to reduce already
well controlled emissidﬁs, the new technology should be
rejected as BACT.EQ/

B. Application of the BACT Criteria to IGS

If we apply the BACT standards to the facts of the IPP
case, it is clear that the éﬁrrent emission limitsg represent
BACT. The following subsections summarize the BACT data
submitted by IPP and apply the BACT standards to those data.

1. The Current S02 Emisgion Limits
Represent BACT

8. The Permitted S02 Limits

IPP must achieve a 90 percent reduction of S02
emissions, and must meet a masgsg emission standard of 0.15

pounds of S02 per million Btu heat input.zﬁ/ Compliance

22/14. at 1359 n.29.

NSPS

-20-
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with theag requirements will be determined using continuoug
monitors and 30-day rblling averages.gél |

The extremei; stringeni percent removal standard goes
well beyond the federal NSPsS standard of 70 percent. In 1979,
EPA determined that that level reflected the most cost
effective technologicai-standard for low sulfur coals. The 90
percent removal standard imposed in itg pPermit requires IpPp to
desigﬁ a8 system which approaches the limitg of the demonstrated
removal capabilities of S02 scrubbers. To meet thig condition,
IPP contracted to purchase éﬁd build a state-of-the-art
limestone scrubber. This scrubber has been carefully designed

80 that it can comply with the standard while burning all of

the various Utah coals planned for use at IGS.

by the scrubbers. The mass emission limit for 502 is thusg

based in large part on the sulfur content of the coal to be

25/The stat
limit of 0.155 Pounds per million Bty based on the analysis get
out below. The EPA permit sets a limit of 0.15 pounds per
million Btu based on rough (now outdated) emisgsion factors in
AP-42. IPP hag designed IGS to meet the more stringent 1imit
of 0.150 pounds per million Btu.

=-21-
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Iniits PSD permit application, 1pp discussed the sul fur
content of the coal_it would burn at IGS and used estimateg of
coal characteristié;. Estimales, rather téan actual data, were
required because 1GS is not a mine-mouth plant and'thus,'at the
time of permitting, it was not clear what coal would be

burned. IPP baged its.coal quality information on core hole

quality estimates and on the assumption of 90 percent S02
reduction through'a'scrubber. IPP accepted the permit
conditions baged on‘these estimates and thig assumption.
Having dﬁce accepted that magg emission limit, IPP then
took steps to assure that the coal Purchased would comply with
the limit. To accomplish this, IpPp'sg coal contracts al]
include guarantees for coal qualities that the purchased Utah
coal must meet. The contracts provide a range of sulfur in the
coal and a typical sulfur content. Ag 4 result of normal
sulfur variability in coal, some of the coal ig likely to be
higher in sul fur content than 0.79 percent; some ig likely to

be lower. IPP is aware of this, and the scrubber system has
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been desiFned 80 thag the S02 emissions from the coal -- after
scrubbing -- will meet the permitted massfgmiésion limit of
0.15 pounds per miliion Btu on a 30-day rolling average basis.

In summary, the 1GS S02 emission control sfstem has been
very carefully designeq to ensure that 90 percent S02 reduction
can be achieved on g 30-day dverage and that the total mass S02
emission limit of 0.15 pounds per million Btu can be met using
the Dfah coal which IPP ig required to burn at IGS and which
IPP has contracted to purchase.

b. Obstacles toﬁAchieving More Stringent
S02 Limits

Although the IGS scrubbers have been designed to reduce
S02 emissions by 90 percent during the 35-year life of the
Plant, the DOH's June 8, 1983 letter agks IPP to evaluate>the
cost of a ""957 SO2 scrubber." In addition, at a July 6, 1983
meeting, DOH representatives asked IPP to evaluate the
possibility of IGS' meeting a mass emission limit of 0.14
pounds per million Btu. The following discussion summarizes
problems associated with making any changes to the 90 percent
standard or the 0.15 mass emission limit.

(1) The 90 Percent Standard

There are serious obstacles to achieving a 30-day
average 95 percent reduction rate over the entire 35 year
lifetime of a pPower plant. As stated by Black & Veatch in its

report, "Cost Analysis of Various NOx and 502 Control
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Technologies for the Intermountain Power Project," which was
submitted to DOH on Jﬁne 22, 1983, 90 Percent S02 removal on a
30-day average bagig is the upper 1imit which limestone
scrubbers have beén demonstrated to achieve, Although wet
limestone scrubbers are capable of achieving 502 reductions in
éxcess of 90 percent fdf short durations, extended operation 1ip
eéxcess of 90 percent hag not been demonstrated at any operating

facility. The Black & Veatch Report explaing that the major

For instance, if a scrubbing systen designed for 90
percent SO2 removal achieved only 70 percent removal for 10
hohrs due to a component failure, it would then have to be
operated at 95 bercent removal for 40 hours ip order to average
90 percent removal over g 30-day period. However, if 4
scrubbing system designed for 95 percent S02 removal
experiences a component failure which causes it to operate at
70 percent removal for 10 hours, it willlfequire that the
System be operated for 125 hours at 97 percent S02 removal to
achieve an average SO2 removal of 95 Percent. Should multiple
Component failureg occur in a 30-day period, then it may be

lmpossible for the 8crubbing system to achieve ap average of 95
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percent d?sign S02 removal even if it could be operated at 100
percent SO2 removal.

In sum, exté;ded operation at 95 percent SO2 removal has
not been demonstréted in practice. However, even if guch a
limit were achievable, it would not be BACT unless it could be
achieved in a cost—efféétive manner. Thus, the limit must be
evaluated in light of its economic costs, energy impacts, and
environmental implications.

The Black & Veatch Repopt evaluates the costs of a
scrubber system designed for 95 percent reduction. If IPP were
to retrofit IGS with such a 95 percent design S02 removal

system before the start of commercial operation, the Black &

Veatch Report estimates that the additional capital costs,

operating costs, and delay costs associated with retrofitting
such a system wouid be $998 million (in 1986 dollars); the

additional cost would be $1.118 billion (in 1986 dollars) for
retrofitting the 95 percent design S02 system after one year of E

commercial operation.gé/

Zé/Costs for implementing a 95 percent design S02 removal
system contained in this study are based on more detailed
engineering analyses, more refined estimates of replacement
power costs and other costs of delay, and a more sophisticated ;
technique for Projecting capital costs than those used in :
earlier analyses. As a result, these estimates are more
accurate than, and supercede, those contained in the Black &
Veatch memorandum to Intermountain Power Project dated April
13, 1983.

-25-

IP11 000439



Th? report exp;ains that those costs were estimated
based on the assumption that, for a scrubb?ng 8ystem to achieve
an average S02 remégal rate of 95 perceﬁt, enough redundancy
must be available to dampen normal scrubber operational

variability and to eliminate all avoidable outage time. The

Black & Veatch Report concludes that the only way to approach

this undemonstrated removal level ig to install an extensive

numbgf of spare components -- for example, four additiohal
absorber modules and an additional spray level for each
absorber module. Also, thegé would have to be changes made in
the current scrubber design to accommodate the additional

equipment. The cost estimates also took into account the fact

that if a decision 1s made to retrofit a 95 percent design S02
removal system on July 1, 1983, then a Project delay of 18
months 1s expected. A decision to implement a retrofit of a 95
percent design S02 removal system following one year of
operation would also require a unit outage of approximately 18
months. All thege factors contribute to the approximately $1
billion scrubber retrofit costé.

An examination of the cost per ton of 502 removed dramatically
demonstrates that the incremental cosgt of designing a "95 percent
scrubber'" is not Justified. Black & Veatch has estimated, for
the 90 percent scrubber, that for each unit it will remove 23,200

tons of S0Q2 annually at an average cost of $1,260 Per ton
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of S02 removed. However, if a 95 percent scrubber is installed
and if ittis able to achieve 95 percent removal, it would only
remove an additional 1,300 tons of S02 anndally at each unit.
The cost to remove this additional 2,600 tons would be $50,600
per ton. This 1s an exorbitant price to pay for slightly lower
S02 emissions. 1In setﬁing a revised NSPS in 1979, for example,
EPA rejected proposals that would have cost in the range of
about $2,000 to $2,500 per ton.2Z/

| There is also an energy penalty associated with
operating a 957 scrubber. dperating a 90 percent scrubber will
consume 3 to 5 percent of the total Plant electrical output.
Operating a 95 percent scrubber will nearly double the energy
consumed by the scrubber equipment, and will add $63.5 million
to costs of operating the scrubber.

In summary, evidence submitted by IPP shows that removal
of greater than 90 percent of SO2 emissions on a continuous
basis for the life of IGS has not been demonstrated to be
achievable. Moreover, to purchase, install, and operate a
scrubbing system designed to approach 95 percent removal

(whether it is retrofitted now or after commercial operation)

would cost approximately $1 billion, and over $50,000 for each

27/45 Fed. Reg. 8219, Table 3 (1980); 44 Fed. Reg. 33607,
33609, Table 5 (1979). The costs reported in the text are July
1, 1986 costs; they have been scaled up from the 1978 costs
used by EPA when issuing the revised NSPS. '
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additiona% ton of S02 removed. Under the statutory and

regulatory criteria to be followed in setting BACT, therefore,

the 90 percent S02 rémoval re&uirement 18 BACT; no more
stringent standard is supported by the facts.
2. Obstacles To Achieving a Standard More

Stringent than 0.15 Pounds Per Million
Btu

The mass emission limit of 0.15 pounds per million Btu
also’fepresents BACT. As noted above, that number was based on
the assumption that IPP would burn a varlety of Utah coals and
reflected coal quality datazfrom the most likely sources of
Utah coal. Since the time that the SO2 limit was set, IPP has
entered into four coal contracts. Those contracts specify
characteristics that all delivered coal must meet. The
contract terms assure that IPP will be able to meet the 0.15
mass emission limit but do not enéﬁre compliance with any more
stringent limit. Specifically, the four existing coal supply
contracts limit sulfur content to an average ''worst case"
sulfur limit of 0.733 pounds of sul fur per million Btu, which
corresponds to an S02 emission rate of 0.147 pounds per million
Btu when the scrubber operates at 90% removal efficiency.2§/

Economic penalties will apply to any coal supplier that does not

28/0ne of the four contracts limits coal to a sulfur
content of 0.760 pounds per million Btu, corresponding to an
SO2 emission rate of 0.152 pounds per million Btu if the
highest conforming sulfur content coal were burned. Over the
permitted 30-day averaging period, however, lower sulfur coal
would be burned, assuring compliance with the 0.15 limic.
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conform t? the contractual sulfur content limits.

In the immediate future, coal suppliers will not only be:

-

delivering marginally complying coal, but also will be
delivering lower sulfur content coal so that the ﬁlant will
often be achieving an emission rate lower than 0.15. However,
over the life of the piant, taking into account future 8502
emission regulatory requirements, there is likely to be an
inc;gﬁsed demand and a higher price for lower sulfur coals.
Thus, it is likely that, during the life of the 1GS units, all
Utah coal suppliers will ha&e an economic incentive to deliver
only marginally conforming coals under existing contracts. 1If
this happens, it could become impossible for the IGS units to
comply with an SO2 emission limit below 0.15 unless new
contracts for lower sulfur coal could be negotiated. Since the
annual fuel cost for the IGS units is estimated to be well over
$100 million, the additional cost to the IPP for negotiating
new lower sulfur coal supply contracts for the life of the IGS
units could easily be several hundred million dollars.

Also, the imposition of a lower emission limit would
shift liability for compliance from the S02 scrubber
manufacturer and coal suppliers to the IPP. This new risk
could result in higher bonding interest rates and substantially

higher financing costs. Since the Project has a remaining
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bonding r%quirement of approximately $3.4 billion, an increase
of one percent in the bonding rate would result in an
additional cost of over $100 million.

Although the costs of lowering the SO2 emission limit
from 0.15 to 0.14 are very high, the benefits associated with
such a permit change aré minimal. To meet the current S02
limit of 0.15, IPP will be removing approximately 46,000 tons
of SQZ annually; shifting coals to achieve the marginally lower
emission rate of 0.14 would further reduce annual SO2 emisgions
by no more than 340 tons. In fact, the actual annual reduction
is likely to be far less, since IPP would, at most, be changing
only a portion of its coal supplies to meet the 0.14 limit, and
since the annual average sulfur content of coal delivered under
renegotiated contracts may not be reduced significantly.

The SO02 ambient air quality standards and PSD increments
are thoroughly'protected with the current 0.15 limit. For
example, the maximum 3-hour predicted IGS impact is 80 ug/m3,
which is less than 20 percent of the applicable PSD increment;
when plant impact is added to the 3-hour background
concentration of 26 ng/m3, the maximum 3-hour ambient
concentration is 106 ug/m3, which is stiil less than 10
percent of the 3-hour secondary standard of 1300 ug/m3. The
IGS maximum 24 hour impact (32 ug/m3) and the annual impact
from the plant (1 ug/m3) are also well below the applicable
ambients standards and PSD increments.

If the IGS limit for SO2 were lowered to 0.14, that
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would notisignificantly reduce the maximum S02 concentrationg
from the plant. Specifically, the maximum 3-hour S02 plant
impact would be redﬁced by less than 6 ug/m3, the maximum

24-hour plant impact would be reduced by lesgg than 2.5 ug/m3,

quality monitors. Thus, the virtually nonexistent ajir quality
benefits of lowering the S02 emission limit to 0.14 clearly do
not justify what may be extfémely high costs.

Not only are the air quality benefitsg negligible, but
such a condition might run counter-to more important air
éuality objectives of the state. For example, if IPPpP were
required to meet theV0.14 limit, it would, as noted above,
probably have to shift to using other, lower sul fur coals.
This could result in Utah's lowest sul fur coal reserves being
consumed at the remote and highly controlled (90% removal) IPP
instead of at the uncontrolled and lesgg effectively controlled
enission sources that are proximate to Utah's population

centers.

-3]1-

E

IP11 000445




Fi?ally, in response to the DOH suggestion that IPP can
meet the 0.14 limit bécause other utilities have accepted
limits lower than 0?14 pounds’ per million Btu, it mugt be noted
that limits iower fhan 0.14 have been accepted only in cases
where the affected utilities have been virtually certain that
they will, over the lifé of the affected units, be able
consistently to acquire coal with a lower sulfur content than
that now under contract to IPP.  For example, a mine-mouth
unit or other unit that isg getting virtually all itg coal from
one source of very low sulfur coal may be able to meet an
emission limit lower than 0.15 pounds per million Btu. e
understand that this ig the case for Utah Power & Light's

Hunter Units 3 and 4, which are mine-mouth units.ég/ Very

built at a gite where there are already other units subject to
less stringent S02 limits. At such sites, delivered coal with
the lowest sulfur content can be burned at the new unit with
the lowest S02 limit; any higher sulfur content coal can be

burned at the other units at the site. Thus, on a

and Kennecott Corporation each 8et most of their coal from a
single source. The small Brigham Young University boiler uses
only one source of low sulfur coal, and the Kennecott
Corporation facility gets at least two thirds of its coal from
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IGS units, it ig hot appropriate to reduce the SO2 mass
emission limit below 0.15.

In summary chanéing the 0.15 pounds pPer million Btu pags
is unjustifieqd. It would be extremely costly and disruptive,

would yield no significant environmental advantages, and would

3. The Current Particulate Matter Emission Limit
Represents BACT

The applicable federal NSpPs requires plants 1ike IGS to
meet a particulate standard of 0.03 pounds per million Bty. As
with the limits on 502, the permitted pParticulate matter
emission standard for the IGS units is more stringent than the
federal NsSPs. Indeed, the IGS limit of 0.02 pounds per million
Btu is one of the most stringent particulate matter emission
standards set for any power plant in thig country and reflectsg
the maximum degree of particulate matter.reduction that can be
achieved at the IGS units.

Before contracting for the'purchase of particulate
control equipment to meet that stringent limit, IPP 8studied the

capabilities angd costs of both electrostatic Precipitators ang
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baghouses? An April_1980 analysis‘conducted for IPP, entitled
"Study for Particu1§te Control Equipment -~ Electrostatic
Precipitators and_F;bric Filt;rs -- Intermountain Power
Project' (Attachment 4), examined both particulaté collection
devices and concluded that baghouses were preferable for IGS
for several reasons. first, precipitator design is closely
tied to coal, ash and flue gas properties; where several coals
are ;6 be burned (as is the case at IGS), designing a
precipitator is difficult and expensive. If, some time during
the 35 year operating life 6f the plant, different quality
coals have to be burned, the precipitator might not be able to
meet the permitted emission 1limit. Baghouses, however, are
less affected by variations in coal, ash, or flue gas
properties. The report also concluded that opacity is better
controlled by baghouses, that fine particulates are better
controlled by baghouses, and that a baghouse is often easier to
maintain online than is a precipitator. Finally, the report
concluded that it would be more cost effective to install a
baghouse than a precipitator at IGS.

IPP discussed the choice of baghouse with DOH
representatives and met with DOH representatives on February 5,
1981 to explain in greater detail IPP's decision to purchase a
baghouse. The system that has been purchased is consistent

with that previously discussed with DOH. It is one of the most
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advanced ?aghouse systems available; the manufacturer has
guaranteed that the Saghouse system will limit the total
particulate emissié; rate of not more than 0.02 pounds per
million Btu heat input. In sum, the current particulate limit
represents BACT and the IGS baghouse can achieve compliance
with that limit. |

4. The Current NOx Emission Limit Represents BACT

a. Achieving the BACT Limit

The applicable federal NSPS requires new power plants
burning bituminous coal (L.é;, the coal to be burned at IGS) to
meet a NOx emission limit of 0.6 pounds per million Btu on a
30-day average. Based on the federal NSPS (which had been
revised just'é short time before the permitting of IGS), the
Utah DOH set a 0.6 pounds per million Btu NOx emission limit in
its December 1980 approval order. However, under the terms of
its federal PSD permit, IPP is required to meet a NOx emission
limit of 0.55 pounds per million Btu on a 30-day average.
According to a survey conducted by the Utility Data Institute
(see Attachment 6), no more stringent NOx emission limit has
been imposed on any power plant burning bituminous coal.

In setting the 0.55 NOx 1limit, EPA's technical experts
indicated that this represented the most stringent limitation
that could be justified by available data. Letter from J.

Burchard, Director, U.S. EPA IEAL, to R. L. Duprey, Director,
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U.S. EPA ?1r and Hazardous Waste Division, April 21, 1980.
"There are plants that have agreed to meet more stringent NOx
emission limits, but those plants are burning subbituminous
coal, which is less likely to cause corrosion, slagging and
fouling. 1In setting the NSPS for power plants, E?A recognized
that it was appropriaté'to set lower limits for users of
subbituminous coals.

" As described in KVB's report, "Technical Evaluation of
Alternative NOx Control Technologies,' IPP has contracted for
the purchase of a boiler that is designed and guaranteed by its
manufacturer to achieve the 0.55 pounds per million Btu, 30-day
average NOx emission limit. The boiler selected by IPP 1is one
of the most advanced second generation NSPS boilers available
to the utility industry. The boilers for IPP Units 1 and 2 are
Babcock & Wilcox (B&W) natural circulation, balanced draft,
single reheat boilers, described in the KVB report. The
boilers incorporate a burner system designed by B&W to operate
at low levels of NOx without creating adverse side effects.

The system incorporates a compartmented windbox for precise
control of the combustion air and a low-NOx burner design
developed by B&W. The B&W dual registernburner provides the
control of stoichiometry and the mixing of fuel and air
necessary to achieve extremely low levels of NOx emissions.

The windbox and burner combination is one of the most advanced
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systems ig the industry and has been used on a large number of
new secong-generation'bbilers designed to comply with the
revised NSPS for both subbituminous and biéuminous coals. This
system has the most demonstrated experience of the new low-NOx
designs.

IPP has also goﬁé to great lengths to maximize the
availability and reliability of thesge units. A geparate report
entitled, "The Specification and Design of High Availability
Boilérs for the Intermountain Power Project" describes in
detail the considerations that went into the selection of the
' boilers and their auxiliaries. The boiler was designed to fire
Utah bituminous coals having a wide variety of properties.
These coals have’slagginé and fouling tendencies which range
from high to medium slagging and from low to medium fouling.
The integrated burner and boiler design was selected taking
these conditions into consideration. The experience of other
utilities with the B&W integrated boiler and burner design will
not only ensure high reliability and availability, it algo
ensures the highest probability of compliance with the NOx
emission regulation of 0.55 pounds per million Btu imposed by.
the EPA PSD review.

b. Obstacles to Achieving a Lower NOx
Emission Rate

The DOH, in its June 8, 1983 letter, asked the IPP to
investigate five additional NOx reduction techniques:

Selective Catalytic Reduction (SCR), Thermal DeNox, Overfire
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Alr Ports, Lower Excess Combustion Air, and Decreased Plan Heat
Releases Through Boiler Derating.

In addition;‘at a July 6, 1983 meeting, DOH
representatives suggested that IPP investigate the'possibility
of meeting a NOx limit of 0.50 pounds per million Btu with the
current boiler design..'As a part of this evaluation, DOH asked
IPP to review data from two operating plants (the Mill Creek
Plant and A.B. Brown Plant), plants which the DOH identified as
meeting emission limits lower than 0.55 pounds per million
Btu. The KVB Report and a Black & Veatch Report on the cost of
NOx controls evaluate the first five NOx reduction techniques.
(These two reports were submitted to the DOH in June.) The
Supplemental KVB Report, entitled "Review and Evaluation of
Mill Creek Unit 3 and A.B. Brown Unit 1 NOx Data'" (Attachment 1
hereto), evaluates the NOx emission levels at the Mill Creek
and A.B. Brown plants and the achievability of a 0.50 NOx
standard with the current boiler design.

The first KVB Report demonstrates that the NOx
technologies about which DOH inquired either are not
demonstrated or will not ensure further emission reductions for
a plant 1like IGS. Specifically, the KVB keport concludes that:

1. The SCR process has not been demonstrated to be
effective on commercial power plants either in

8ystems using a baghouse, or on coals containing

the catalyst poisons sodium, potassium, and

calcium in the quantities present in Utah
bituminous coals. With thesze coals, the
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reliability and availability of the SCR would be )
sefiously jeopardized. The SCR process has ¢
therefore not been developed to the point where,

if applied ta IPP, there is any certainty that it

could achieve reliable), continuous reductions in

NOx emissions.

2. Thermal DeNOx is an experimental technology on
coal and has never been demonstrated to be
effective on a coal-fired utility boiler.
Therefore,it should not be considered for
application at IPP.

3. There is insufficient long-term data to Justify
retrofit of overfire air ports. The NOx
reductions associated with such a retrofit are
uncertain, whereas installing overfire air ports
could jeopardize the availability and reliabilicy
of the boiler as well as the baghouse. The
low-NOx burner system incorporated into the
present IPP design are capable of yielding low
NOx without these adverse side effects. .

4. The manufacturer of the IPP boilers incorporates
low NOx burners that operate at the minimum
practical excess air levels. These burners are
proven in use on the type of boiler to be built
for IPP. No combustion technology 1is available
for achieving further reductions in excess air
without causing unacceptable side effects such as
slagging, reduced steam temperature, and loss of
fuel efficiency. Further reduction in excess air
levels ig therefore not practical.

5. Decreased plan heat release through boiler

derating has not been congistently demonstrated

to yield NOx reductions, and in any case, cannot

be considered new technology for the purpose of

BACT review.

The Black & Veatch Report demonstfates that even if any
of the above technologies could operate reliably and produce
significant emission reductions, they would be extremely costly
to retrofit at IGS -- either now or some time after plant

start-up. For example, as set out in the Black & Veatch

_39-

IP11 000453



Report, tge cost of selective catalytic reduction is estimated
to be $1.694 billion (1986 dollars) if retrofitted before
commercial operation of IGS and $1.255 billion (in 1986
dollars) if retrofitted at a later time. '

The Supplemental KVB Report evaluates the emission data
from two operating plaﬂfs == Mill Creek and A.B. Brown -- that
burn bituminous coal and that have attained emission levels
lowe?_than 0.55 pounds per million Btu. The Supplemental KVB
Report demonstrates first that there is no valid basis for
assuming that the changes in boiler operation discussed in an
Exxon report on the Mill Creek data will produce NOx emission
levels lower than 0.55 pounds per million Btu at IGS. Second,
the Supplemental KVB Report shows that although when Mill Creek
operates at fairly low loads it can attain an emission level of
less than 0.55 pounds per million Btu, when the Mill Creek unit
operates at higher loads, NOx emissions increase. A
statistical analysis of the Mill Creek data indicates that if .
that plant were to operate at close to full load -- as the IGS
units will be operated -- it would probably not be able to meet
an emlssion level of less than 0.55. In short the Mill Creek
data do not demonstrate that units like the IGS units, which
will operate at full load, would be able to meet an emission

limit lower than 0.55 pounds per million Btu.
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The Supplemental KVB Report also analyzes the data on
the A.B. grown plant. It reveals flaws in the NOx monitors at
the plant, decreasfﬁg the rellability of tﬁe NOx data gathered
from those monitofs. The report also Points out that the A.B.
Brown boiler ig structurally different from the 1GS boilers.
The A.B. Brown boiler Bﬁrns low slagging coal. This permits
use of division walls in the A.B. Brown unit, which pProduces a
lower heat release rate in the burner zone, thus generally
lowe£ing NOx emisson levels. As the Supplemental KVB Report
explains, however, IPP uses high 8lagging coalsg which,
according to Babcock & Wilcox, Preclude the uge of division
walls in the IGS boilers. 1In short, the A.B. Brown data are

flawed and the A.B. Brown boiler ig 8tructurally different from

those that are being built at IGS. Thus the A.B. Brown data do

not support setting an IGS NOx emission limit lower than 0.55
pounds per million Btu.

IPP's contract with its boiler manufacturer guaranteeg
that the boilers will meet an emission limit of 0.55 pounds per
million Btu. The Mill Creek and A. B. Brown data do not
provide any basis for concluding that the IGS boilers could
meet a NOx limit of 0.50 pounds per million Btu with the
current boiler design. Therefore, the imposition of an
emission limit below 0.55 would shift liability for compliance
from the boiler manufacturer to the IPP, As previously
discussed on Pages 29 and 30, a new rigk of this type could

result in substantial additional financing costs. Furthermore,
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the imposition of an emission limit that may be unachievable
would reqzire reconsideration of the Project's feasibility and
could result in caﬁéellation of the IGS unit.

In sum, the current NOx limit of Q.55 pPounds per million
Btu is achievable and cost-effective. Attempts to install and
operate the controls sdégested by the DOH could cost up to $1
billion. Furthermore, there is no technical or factual bagig
for concluding that the IGS boilers, as currently designed, can
meet'any emission limit lower than 0.55 pounds per million Btu,
and imposing any limit lower than 0.55 could jeopardize the
financial viability of the project.

¢c. Response to Comments by Others

Notwithstanding the compatibility of the IGS NOx limits
with all air quality requirements of state and federal laws, ‘
certain individuals and environmental groups have submitted
comments to the DOH expressing concern about the environmental
lmpacts of the IGS NOx emissions. Ag summarized here and
discussed in 8reater detail in Supporting documents, the NOx
emissions from IGS wiil not have any significant adverse
environmental impacts; claims to the contrary are without merit.

Several comments suggest that IGS)NOX emisgsions will
increase the acidity of Precipitation in the geologically
sensitive areas of the Wasatch Mountains. These areas of the
Wasatch Mountains are 100 miles or more from 1GS. 1In a report

Prepared by ERT's Dr. George Hidy entitled "Effects of NOx

Emissions from the Proposed Intermountain Power Project on
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Deposition and Surface Water Acidification in the Wasatch and
Uinta Mou:tains," Dr. Hidy notes that meteorological condition§
and terrain are likgiy to prevent IGS NOx émissions from ever
reaching the sensitive areas of the Wagatch Mountains much legs
affecting the low alkaline surface waters in the Mountains.
However, if such emissibns do reach the Mountains, their

impacts on the Mountains will be minimal.

metropolitan areas (which are relatively near the Mountains)
have grown significantly gince the 1950s, there ig no evidence
that increased NOx emissions from thosge cities' major mobile
and stationary sourcesg have caused any changes in the acidity
or nitrate_concentrations in the Wasatch Mountains. If guch
nearby major sources of NOx loadings have 00 measurable impact,
then any increases in current NOx emission levelsg (in the range
of 0.8 percent) due to the far distant IGS cannot be viewed ag
posing any significant threat of increased acidification.
Thus, Dr. Hidy concludes that any small changes in atmospheric
levels of NO2 or its derivatives from IGS should have
negligible consequences with regard to the pH of low alkalinity
surface waters in the geologically sensitive reglons of the
Wasatch Mountains.

Several other charges and concernsg raised by the

environmental groups are addressed in a letter from James
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Bowers (of the H. E. Cramer Co.) to IPP'sg James Anthony. See
Attachmenz 3. For example, the letter responds to a comment
charging that no Nd; dispersién modeling h;s been done for
IGS. This is not true. As pointed out in the Bowers letter,
the H. E. Cramer Company's dispersion model analyses of the IGS
have covered NOx emissi;ns and have confirmed the minimal
impact of the IGS NOx emissions. Specifically, thoge analysges
shoy that even under the conservative assumption that all NOx
emisgions from the Plant are converted to NO2, the maximum
annual plant impact, which wil} occur about 7 kilometers from
the plant, will be only 4.3 micrograms per cubic meter -- g
small percentage of the NO2 health standard of 100 micrograms
per cubic meter. Due to these low lmpacts and due to the fact
that IGS and the Wasatch Front are in different air basins,
Bowers concludes that IGS NOx emissions impacts on the distant
geologically sengitive areas of the Wasatch Mountains will be
negligible.

Another set of comments claims that NOx emissions from
IGS will somehow exacerbate ozone levels in the ozone
Nonattainment Salt Lake City area, which is 100 miles from
IGS. When EPA issued the PSD permit for the IGS, however, the
Agency stated in the permit that IGS NOx enissions would not
cause or exacerbate any violation of any national ambient air
quality standard. The emissions from IGS are now approximately
one-half of thosge evaluated by EPA. Moreover, Bowers, in hig

letter to IPP (Attachment 3), concludes that IGS NOx emigsionsg

b=
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impacts o?_the distant ozone nonattainment areas will pe
negligible. ’

Finally, theﬂéommenterh-make unsubstantiated claimg
regarding the effects on Public health of the Nox émissions of
the IGS. IPP believes that those claims are frivolous for two
reasons. First, ag not;d above, the licenses issued by DOH and
EPA for the initial ICS design -- with four generating unitg --
was bésed on findings that the IGS emissions would not violate
the public health standards. Since then, the IPP has decided
to build only two generating units, which will emit
substantially legs total NOx than the four units originally
licensed. |

Second, a comparison of the available health literature
and the ambient NO2 concentrations to which the IGS will
contribute shows that the Plant will not threaten public
health, IGS will be well within the current annual NO2 ambient
standard, and there ig no basis for concluding that thisg
standard will not 1limit peak and long-term NO2 concentrations
to levels well below those required to protect the public

31

health.——/ Moreover, modeling analyses of IGS' contribution

to short-term NO2 concentrations reveal that no

él/EPA, "Preliminary Assessment of Health and Welfare
Effects Associated with Nitrogen Oxides for Standard Setting
Purposes," Draft Staff Paper, e.g. Appendix B (Oct. 1981)
("EPA's NO2 Draft 3ca aper"').
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NO2 exposures approaching the levels associated with effectg on
the public health are.produced by IGS.ég/a

Other claimé”regardingfthe effects én vigibility of the
NOx emissions froﬁ the IGS have also been made. Ap noted
above, IPP ig going forward with the construction of a facility
with total NOx emissions much lower than thoge initially
licensed and found to be acceptable with respect to
visibility. Moreover, modeling by H. E. Crager Company, ag
reported in the Bowers letter, shows that the plant will not
impair the visibility in any class I areas. Finally, as
discussed above, IGS will meet BACT emission limits for NOx
that are the lowest in the country for a plant burning
bituminous coal. Even if emisgiong could be reduced with the
application of additional "retrofit" controls, there is no

reason to believe that visibility effects, if any, could be

ég/Based on a highly conservative interpretation of the
available health literacUre, EPA's Staff tentatively concluded
that infrequent exposures to l-hour average NO2 concentra-
tions evan as high as 566 ug/m3 should "present minimal health
risks to children and other sensgitive opulation groups.

8 Draft Staff Paper at 5 emphasis added). Modeling
analyses show that using the Very conservative assumption that
1007 of IGS' NOx emissions are NO2, the maximum one-hour NO2?
concentration caused by IGS is 389 ug/m3, a value well under

one~hour concentrations and EPA'g risk estimateg contemplated
nultIple annual éxposures. In short, the IGS NOx emissions do
not pose any significant risk to public health.

-46-
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perceptib%y reduced. As EPA explained in publishing
regulations for proteéting visibility 1in class I areas,
incremental NOx emigsion reductions '"may n;t be sufficient to
achieve any perceétible improvement in visibility."éé/

d. Summarx

The current IGS.Eoiler design incorporates the
demonstrated and Proved NOx control techniques that will meet

the permitted NOx limit. The technologies which DOH has asked

IPP to evaluate are unproved; as KVB concludes, there ig thus

no technical or factual basis for concluding that the IGS
boilers can meet any emission limit below 0.55 pounds per
million Btu. Additionally any changes in the NOx control
system will be éxtremely costly and could Jeopardize the
financial viability of the pProject. Finally, the current NOx
emission limit adequately Protects the public health and

welfare. For all these reasons, the current NOx limit --

33/45 Fed. Reg. 80087 (col. 1)(1980); EPA, "Guidelines
for Determining Best Available Retrofit Technology for
Coal-Fired Power Plants and Other Existing Stationary
Facilities," Doc. No. EPA-450/3-80-009b at page 13 (Nov.
1980) (incorprated by reference into the visibility rules, 40
C.F.R. § 51.300-307 (1982)). And even these emission
reductions were possible only when NSPS was applied to
otherwise uncontrolled plants. 1IGS will be fully controlled.

-47-
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_ CONCLUSION

Thg 802, particulate matter, and NOx emission limits
that IGS is designed to meet represent BACT. No further BACT
review is authorized at thig time. However, if such a review
1s conducted, it will show that the current 1limitg are gtill
BACT. The limits for all three pollutants are more stringent
than called for by the power plant new source performance
standards for coal -fired power plants. 1In fact, the current
standards are among the most stringent in the country.

The current SO2 emission limit requires IGS to achieve a
90 percent reduction in S02 emissions on a 30 day average and
requires IGS to meet a mass emission standard of 0.15 pounds
per million Btu. To meet the 90 percent removal standard, IPP
has had to purchase a System that approaches the limits of the
demonstrated removal capabilities of SO2 scrubbers; IPP has
purchased such a state-of-the-art scrubbing system. Achieving
any higher removal efficiencies on a long term basis may not be
possible; and trying to achieve high reduction levels will cost
approximately $1 billion. To meet the 0.15 mass emission
limit, IGS has contracted to purchase several sources of low
sul fur coal. Imposing a slightly lower mass emission limit on
IGS would produce virtually no air quality benefits, but could
well result in IPP'sg having to negotiate new coal contracts,
which could cost several hundred million dollars over the life

of the plant.
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The current particulate matter standard of 0.02 pounds
per million Btu is, we believe, the most stringent in the
country. To meet it, IGS has-installed a ;tate-of-the-art
baghouse system. The current limit is BACT.

The 0.55 pounds per million Btu NOx limit for IGS is
also the most stringent-in the country for power plants burning
bituminous coal. Extensive technical and factual data
submitted to the DOH demonstrate that there is no basis for
conciuding that the IGS boilers can meet an emission limit
below 0.55 pounds per million Btu. Not only might a lower
limit be unachievable, but also it would be extremely costly
even to try to meet a lower limit. For exampie, the cost of
selective catalytic reduction is estimated to be weli'over $1
billion. Imposing a NOx limit lower than 0.55 pounds per
million Btu on the IGS units could thus require IPP to
reconsider the feasibility of the entire project.

In summary, the record evidence demonstrates
conclusively that the current emission limits for the IGS units

are BACT. There is no basis for changing them.
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Attachment 2

EFFECTS OF NOX EHISSIONSfFROM THE
PROPOSBD INTERMOUNTAIN POWER PROJECT ON
DEPOSITION AND SURFACE WATER ACIDIFICATION
IN THE WASATCH AND UINTA MOUNTAINS
ERT Document No. P-B554

June 1983

Prepared for

INTERMOUNTAIX POWER PROJECT
5250 South 300 West
Murray, UT 84107

Prepzred by

George M. Hidy

ENVIRONMENTAL RESEAZCH & TECHNOLOGY, INC

2625 Townsgate Road
Westlake Village, California 91361
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1. INTRODUCTION

of nitrogeg OXide (Nox) emission contrél Proposed for the
Intermountain Generating Station (I1Gs). This power plant has
been designed to incdrporate an NOx control system that will

meet an emission limit of 0.55 pounds Per million BTU. The
groups claim that a more stringent standarg must be set in order
to prevent an increase in the acidity of Precipitation ang surface
waters in the distant wasatcp and Uinta Mountains (including both
transient acidication of surface waters associated with the
Spring snowmelt and long-term depletion of lake water buffering
capacity). Figure 1 shows the relative locations of the IGS ang
the wWasatch and Uinta Mountains.

) impact the mountainous receptor areas of concern. The question of
deposition ang surfaece water acidification is discussed in
the next section.

2. POTENTIAL CONTRIBUTIONS OF TEE IGS TO NOx AND ACID DEPOSITION.

The folleowing subsections evaluate the level of IGs
NOx and acid ceposition impacts in the Wasatch and Uinta
Mountains. Trey concludas that 1Gs impacts in those areas will be
insignificant for severzl rezsons. They also summarize relevant
scientific studies on the general lack of evidence of acidity
effects in the wasatch and Unita Mcuntains.

§ For example, Zlean Miller zga
Ozone and Acis Rain, Uint= 5

Intermountain Power Project:
ws (Utah Chapter, Sierra Club).

i o
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<es in the Wasatch ang Uinta

' 'Mountain ranges are also indicateq, These areas have been

Y
Y

structure to pe an index of low buffering capacity.2 The

and the receptor areas of concern are one hundred mjijes Or more.
Thus, the air Containing NOx emissiong from the 1Gg must travel
one hundred miles before becoming involved in atmospheric
Scavenging Processes that Produce wet deposition at the groung in
the sensitive mountain arezas. Note that the bParts of the Wasatch
Range nearegt to the plant site

These Criteria are conventionally-used, as Qescribed
Division of Wildlife Resources and the Dept. of Environmenta)
Health. Data for soils ang bedrock geology were obtained from

For this Assessment, the No an NO2 mixture emitted by the IGS is
assumed to be converted im:edlately to NO2 in the air,.
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We note that iittle informaticn is évailable about baseline
ambient air concentrations of NO2 12 Utah. 2 nonurban level
considered typical of the IGs'si:e irea is about 4 to 6 ug/ma.
Maximum valhes in urban areas of tre state range from 38 ug/m3 to
60 ug/’m3.4 Calculations indicats <nat the maximunm annual average

~ground-level Concentration of NGZ die to the IGS would be
4.3 ug/m3, 7 km from the plant.5

Atmospheric dilution would rezZuce the impact of I1Gs NOx
emissions substantially by the ti-e they could be transported to
the sensitive areas of the Wasatcx Range some 160 km (100 miles)
away. Assuming uniform vertical =ixing and an average (neutral)
stability condition, we estinmate ccnservatively that the dilution

- in IGs emissions over this travel distance would be such that the
annual or seasonal average contribution to the ambient Noz levels
could be no more than about ¢ bPercent of the maximun values near
‘the plant site, i.e., about 0.3 ug/h3. An 0.3 ug'/'m3 contribution
9 s less than 0.g bercent of the Laximum annya}l ambient N02 levels
in the sensitive areas of the Waszc-~h Range. Aas noted in the

following section, terrain channeling of winds near the surface

An important factor in evaluzting the potentijal for
significant impacts of a source to conditions at 4 Teceptor is

ain Generating Station -- Tyo Unit Configuration.
Report TR-83-478-01. H.E. Cramer Co., Inc. Salt Lake City, uT.
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transported toward the receptor by the winds. Several factors
significanyly limit the likelihood of transport from the IGS
toward the~Eotentially'susceptible high elevation lakes_in the
Wasatch and Uinta Mountains. g

The surface waters in Utah that exhibit low alkalinities,
i.e., low acid-buffering Capacity, are generally at elevations of
10,000 feet or more. Vertical mixing in the atmosphere over the

3,000 feet by the Presence of elevated inversions. The capping
effect of the inversions effectively Suppresses air motions that
would cause pollutants in the valley to be carried into the high
mountain areas to the east. Instead, the winds tend to flow from
the south to Southwest, j.e., parallel to the high terrain,
although secondary upslcpe ang downislope flow Complicate the
pPrevailing motions near the ~mountains. Thus, pollutants emitted
by the IGS are transported 22inly northward and parallel_to the
Wasatch Range, not éastward into the mountains. The extent to
which polluted air from the scurce regions in the valley |

acidic deposition is unknown. However, Circumstantial evidence
that eastward transport is Suppressed is found in Utah snowpack
Cchemistry data. Messer et a:.® found that chloride
concentrations in snow were iargely the result of atmospheric
Scavenging arocund the Szlt Lake area. The water of Great salt
Lake has a substantial salt (NacCl) component. The data of Messer
et a1.° show that the chloricde ion concentration in the snowpack
decreases by a factor of two within an eastward distance of 30
miles from Salt Lake City. mnijg strong change eastward into the
mountains suggests that the rzte of pollutant depositions

®Messer, 3., L. slezax and C. Liff 1982. Potential for acig
Snowmelt in the Wwasatcn Mounzains., Report UWRL/Q-82/06 Utah Water
Research Laboratory, Utah s-z+e University, Logan, UT.
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decreases rapidly as storms'pass Oover the valley eastward into
the mountains. The da;a is also consistent with the conclusion
that the Principal route of air transport in the valley .

parallels the mountains, and does not pPenetrate into areas to the *
east. | ’

show strong gradients like chloride. The reason for this
difference is not known, but may be related to differences in
clqud Or precipitation séavenging of partially soluble NOx gases
Vs scavenging of highly soluble Nacl particles. 1In any case, the

City are 9.3 ueg/liter or less, as compared with larger
Precipitation values of 10 to 33 ueg/liter further east in

depostion in the neighboring area. If the local salt Lake City
influence is small, then one would Certainly not expect the IGs,
100 miles away, to have any appreciable effect in the sensitive
mountain areas. '

2.3 Lack of Evidence of Acidity Effects

The watersheds and biome of the Wasatch Mountains have been
potentially exposed to elevated NOX concentrations from the Salt
Lake City and Provo metropolitan areas for many years. These

water acidification or of adverse effects from nitrate deposition

in the mountains> Without exception the answer to this question
1s no.

7Based on 1979-1980 observations Irom the Nation Acid Deposition
Program (NADP) for sites in the ROCky Mountains of Colorado.

-6~
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The work of Messer et al‘.6 indicates that there is an
abundance of alkalinity retained in the Wasatch snowpack and a
lack of mineral acidity, both resulting from scavenged soil dust
in the snoy. This result essentially supercedes the result found
in snow chemistry data for sites in the Wasatch Mountains 23

_Years earlier based on a very limited number of samples for Utah
‘ Mountain sites in 1959.8 Two Wasatch Mountain samples showed
(nitrite and nitrate) levels in snow to be between 1.7 and 11
ueq/liter. These are cdﬁparable to values reported by Messer et

al.6 for snow sazpled in 1¢82.

Wéter quzality data are available from historical lake
surveys in the Uinta River, Provo River, Duchesne and Weber River
watersheds from 1956 to 1921. Although the lakes sampled by the
various surveys are rarely the same, the reported chemical
properties show lake alkalinities in the mountains are generally
20 mg/liter as bicarbonate less. The pH value of these lakes
range between 6.4 and 8.5 over this same time period.9

Data reported for six lakes surveyed in the Uinta Mountains
showed nitrate levels of 0.05-0.10 mg/liter with pH 6.5-7.0 in
1956. A survey 23-25 years later cf (different) Uinta Mountains
lakes (1979-1981) showed nitrate levels from <0.05 to 0.2

8Feth, J., S. Rogers, and C. Roberson 1964. Chemical Composition

of Snow in the Nortrhern Sierra Nevada and Other Areas. Water

Supply Paper 1535-J. U.S. Geological Survey, U.S. Gov't Printing

Office, Washington, DC.

Reports of the Utah Div. of Wildlife Resources for the Lake Fork
and Uinta River drainages (1571); Hales, D.C.D, 1958. An
Inventory of tre Waters of tre High Uintas; Utah Dept. of Health
1982. State of Utah Clean Lakes Inventory and Classification.
Utah Dept. of Health 1%80. State Water Quality of Selected
Impoundments.

t
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mg/liter and field PH values between 5.8 and 8.2. One case,
Pyramid Lake in 1981, was Teported to have nitrate levels of 0.6
mg/liter and a PH value of 7.8. This comparison indicates no .
evidence of any historical change, either in PH or nitrate '
levels, in high alti;ude lakes of the Uinta Mountains.
Unfortunately, no péfallel information on historical trends
~ appears to be available for the Wasatch Mountain waters. In the
l absence of such data, the Uinta history must be taken as a

regional index of water quality.

As a final comment, it is noted that fish surveys have been
conducted in the Uinta and Lake Fork River drainages. The
surveys have been made by the Utah Division of Wildlife Resources
since 1960. The Surveys show no reports of fish population
declines attributed to any water quality factor, including
acidity.

2.4 Innocuous Nature of Nitrate Ceposition

The effects of small incremental increases in nitrate
deposition on the biome will be regligible because of its
innocuous character. Nitrate is widely used as a fertilizer for
enhancement of nitrogen-lean biosystems. It is rapidly
assimilated into the biome as part of the growth and decay
Cycle. There is no evidence that nitrate BEr se acts in any way
other than as a nutrient in terres<rial systems.

Nitrate is not retained in low-alkalinity mountain lakes or
Streams, because these waters are oligotrophic in character, ang
the biome is nutrient-lean. Added nitrate is taken up by both
aquatic and terrestrial biota as a nutrient. Thus, we would not
eéxpect to see accumulation of nitrate in the low alkalinity lakes.\

Nitrate deposition may also involve deposition of hydrogen
}ion. Some researchers have stated that increased acidity of
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snowpack results frop nitric acijg accumulation. As noted above,
involving acidificaiton with Snowvmelt
have been reporteq in the West. There is no Precedent to expect
that any sﬁall, incremental change in the deposition of nitrate
(as an acid) on Snow will cause damage to fisheries in the high
altitude waters of éﬁe Wasatch-Range.

3. SUMMARY OF CONCLUSIONS

A survey of available inforration indicates that the
combination of atmoshperic dilution, terraip channeling of
transport winds, angd Suppression of vertical mixing above the
surfaée layer Strongly reduces the DOssibility for any influence
of NOx emmisions from the proposesd IGS on acig deposition in the
neighboring, Susceptible areas ¢I the Wasatch Mountains.

an levels measureq jip the State. No
evidence exists in Snowpack, Precipitation or water quality data
that suggests historica) changes have occurred in acidity or in
nitrate concentrations since the nid-1950s. This is despite the
bPressure of a growing metropolitan area around Salt Lake City and
Provo, which has involvegd increasegd Nox emissions from Stationary
and mobile Sources since the 195¢C g,
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Attachment 3

H. € Cramer company, inc.

POST OFFICE BOX 8049 « SALT LAKE CITY, UTAH 84108 - (801) 581-0220
d ' UNIVERSITY OF UTAH RESEARCH PARK

1 July 1983

Mr. James H. Anthony
Project Director .
Intermountain Power Project
P, 0. Box 111, Room 931

Los Angeles, CA 90051

Subject: Response to Comments by the Utah Chapter Sierra Club, et al. on
. NOx Emissions from the Intermountain Generating Station (1GS)

Dear Jim:

As requested by your staff, I have reviewed the following
documents: (1) "Intermountain Power Project and NO Controls" by Howard
Wilkerson, from the June-July 1983 igsue of Uinta Noews (a publication of

Utah Chapter Sierra Club, five other environmental organizations and one
individual to the Utah Air Conservation Committee entitled "Intermountain
Power Project and Selective Catalytic Reduction Technology.” Among the
major issues identified in one or both of the documents are the contentions
that: (1) no dispersion model calculations of the air quality impact of
emissions of oxides of nitrogen (NO_ ) have ever been performed for the
Intermountain Generating Station (I8S), (2) stationary source NO emissions
in the State of Utah will be doubled by the addition of the NO §missions
from the two-unit IGS as currently designed, (3) the NO eniss¥ons from

plume that will extend 20 miles or more downwind, depending on the meteoro-
logical conditions, in an area of high visibiliey. My comments on these
four issues are glven below. I point out that my comments are restricted
to my areas of expertise and do not address issues such as the feasibility
of various types of emission control technologies.

Issue (1)

All of cthe H. E. Cramer Company's dispersion model analyses of
the air quality impact of emissions from the IGS (identified as the IPP
Power Plant in our earliest reports) have included calculations of nitrogen
dioxide (NO.) concentrations (Bowers, et al., 1978a; Bowers, et al.,

1981; and Bowers, et al., 1983). For example, under the assumption that
all NOx molecules are immediately converted to NO2 as they exit the

NICEHIQIAN MANE] INA o METEORN ANira) a1 re o IDV/EVR o MAMITADIMA Ovime . on
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Mr. James H. Anthony
1 July 1983

Page Two:
g i

stack, Figure 3~2 of ‘our report on the current two-unit version of the 1GS
(Bowers, et al., 1983) shows that the calculated maximum annual average
ground-level NO, concentration attributable to emissions from the 1GS of
4.3 micrograms per cubic meter occurs 7.1 kilometers north-northeast of the
1GS stack. This maximum annual NO, concentration is a small fraction of
the primary and secondary annual N&AQS for NO2 of 100 micrograms per

cubic meter. .

Based on the air quality data available from the Utah Bureau of
Air Quality (UBAQ), the highest annual NO concentrations in the State of
Utah of about 60 micrograms per cubic metér are found in the Wasatch Front
cities of Provo and Salt Lake. These concentrations are primarily attri-
butable to emissions from mobile sources along the Wasatch Front. 1In our
air quality impact analysis for the original four-unit version of the I1GS
(Bowers, et al., 1978a), we concluded that there will be negligible inter-
actions of emissions from the IGS with emissions from the mobile and stat-
ionary sources along the Wasatch Front because the IGS and the Wasatch
Front are contained in different functional air basins. In other words, it
is our opinion that it will be impossible to measure the effects of NO
emissions from the IGS in the Wasatch Front area because the NO concefitra-
tions attributable to emissions from the IGS will be negligible?

‘Issue (2)

According to the article by Mr. Wilkerson, NO emissions from
the current two-unit IGS "will approximately double thexstationary source
(as opposed to mobile sources such as cars) of NO_ emissions in Utah."
To the best of our knowledge, this statement is bAsed on erroneous or out-of-
date information. According to the information provided to the H. E. Cramer
Company for use in the air quality impact assessment that is contained in
the Final Environmental Impact Statement for the expansion of the Emery
(Hunter) Power Plant (Bowers, et al., 1978b), current NO emissions from
only Hunter Units 1, 2 and 3 in combination with currenthO emissions
from Units 1 and 2 of the nearby Huntington Canyon Power Plint exceed the
NO_ emissions that will result from the operation of the two-unit 1GS by
a ractor of about 1.3. There are, of course, stationary sources of NO
emissions in the State of Utah in addition to the Hunter and Huntingto%
Canyon Power Plants. Thus, the NO emissions from the two-unit IGS will
not double the stationary source Nﬁx emissions in Utah.

Issue (3)

We expect that NO_ emissions from the IGS will have the same
negligible impact on the aif quality in the Wasatch Front area as the
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Mr. James H. Anthony
1 July 1983
Page Thrfe

impact of the NO_ emissions from the Hunter anduhuntington Canyon Power
Plants., Based on our examination of the NO air quality data tabulated

by the UBAQ for the Wasatch Front cities of Provo and Salt Lake, we are
unable to discern any effects of the increases in stationary source NO
emissions as Hunter Units 1, 2 and 3 and the second Huntington unit (U%it
1) came on line during the late 1970's and early 1980's. For example, the
annual average NO, concentrations inm Salt Lake City and Provo were constant
during the perfod“1979 through 1982. To illustrate that the effects on
NO2 alr quality in the Wasatch Front area of emissions from these two
power plants are negligible in comparison with the effects of emissions
from local mobile and stationary sources and the effects of Year-to-year
variations in meteorological conditions, the highest and second-highest
hourly NO, concentrations measured in Provo and Salt Lake City during

1981 were”lower than during 1980.

The letter from the Sierra Club, et al. expresses a concern about
the fact that the Wasatch Front area currently is not attaining some of the
NAAQS (40 CFR 52.2331). However, we point out that the entire State of
Utah is an attainment area for the NO NAAQS. Even if the maximum ground-
level NO, concentration estimated at any point for emissions from the
two-unit“IGS is added to the maximum NO concentration measured in the
State of Utah, the resulting concentration is well below the NAAQS.
Additionally, because of the negligible NO_ concentrations that we expect
along the Wasatch Front as a result of emidsions from the 1IGS, we expect
that emissions from the IGS will produce negligible contributions to the
concentrations in the Wasatch Front area of photochemical air pollutants
such as ozone (03).

Issue (4)

Mr. Wilkerson's article concludes that, "Finally, the NO will
be visible, depending on the weather, as a brown plume twenty or more miles
long in a region which now has high visibility." Based on the available
data, the Delta area does not have "high visibility" in comparison with the
pristine air quality areas of Utah. The mean visual range (maximum distance
at which an object can be seen) at the Delta, Utah Airport during the period
1949 through 1954 (the most recent period for which visibility observations
are available) was only about 70 kilometers (Bowers, 1979). This visibility
is much less than the 170-kilometer regional visual range estimated for
Utah by Latimer and Ireson (1980, Figure 13). Our analysis of the Delta
Airport hourly surface weather observations indicated that wind-blown dust,
probably attributable to agricultural activities, was the primary cause of
the relatively poor visibility in the Delta area.
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Mr. James H. Anthony
1 July 1983
Page Foui

Whether the plume from the IGS will be’visible will depend on the
background illumination, the plume constituents and dimensions, and the
. relative position of the sun, plume and observer. The brown plume described
) in Mr. Wilkerson's article assumes that the NO concentration in the IGS
plume is sufficiently high that enough blue light is selectively absorbed
to produce a discernible discoloration. Although we have not evaluated the
potential visibility impacts of emissions from the IGS within 20 miles of
the IGS plant site, we have evaluated the visibility impacts at the nearest
existing and potential Class I (pristine air quality) areas of emissions
from the original four-unit IGS configuration (Bowers, 1979). The results
of our model calculations indicated that there will be no detectable

atmospheric discolorations or reductions in the visual range attributable
to these emissionms.

-~ I hope that the above comments help to place in perspective the

concerns expressed in Mr. Wilkerson's article and in the Sierra Club, et
al. letter.

Sincerely,

P D e

James F. Bowers
Principal Scientist

JFB:bjs/aj

IP11 000477



Mr. James H. Anthony
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EXECUTIVE SUMMARY
=S=s2 TS OUNMART

The objective of this study is to compare electrostatic

precipitatqrs and fabric filters applied to the Intermountain
Power Project (IPP) as the pa}ticulate collection device.

After thoéoughly examining the advantages and
disadvantages of these two particulate control equipment
alternatives, the selection of fabric filter is recommended.
Major reasons for this recommendation are Summarized as follows:

1. The performance of electrostatie precipitat;rs
depends very much on c¢oal and fly ash properties, but this is
not usually true for fabric filters. IPP has not obtained
confirmed sources of coal Supply and, turthermore, it is almost
impossible to Secure consistently uniform coal properties during
the life of the Plant. The uncertainty of coal propertie; makes
the fabriec filter a better choice than the precipitator.

2. In general, fabric filters have higher collecting
efficiencies than electrostatic precipitators and, moreover,
they ecan consistently maintain this high efficiency. A well
desizned precipitator can achieve very high efficiency, but this
efficiency tends to vary, depending on coal properties and
operating conditions. Field experiences have shown that
pPrecipitators often gradually deteriorate after a few weeks of
Ooreration and H;ve to be shut down for washing and other

maintenance to maintain high etriciéncy.
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3. Fabric filters are more effective in reducing
plume opacify than electrostatic pPrecipitators. The major
contributions for visidble plumes are fine particles in the size

range of 0.2 to 1.0_micron. Fabrie filters ean collect these

B, Cost comparisons show that the fabric filter is
lesé eéxpensive than the Precipitator. The fabric filtep also
has the potential to further reduce its costs by 1ncreaaing
bag life. |

5. In the western states where low-sulfup coals are
the major source of fuel, more utilities have committed
themselves to fabric filters than those committeq to _
Precipitators. It appears that the Performance record of fabrie
filters has.already convinced electrie utilities of their
Superiority over Precipitators,

In this study, the favorable results for fabric filters

make the recommendation obvious. 'But it should be noted that

11
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on June 11, i687¢, a New Source Performance Standard for
Particulates of 0.03 1b/106 Btu, whieh is more than three tizmes
Stricter thap the previous limit., 71p the

Conditiona] Permit to Commence Construetion and Operation of
IPP by EPA Region VIII, the Particulate emissions are further
limited ﬁo only 0.02 lb/106'8tu. This Stringent Particulate
enission limit has a definite impact ¢p the Selecticn of
Particulate control equipment.

Electrostatic Precipitators have been the dominant
Particulate eollection device in the elecfric utility Industry
for Bany years. chever, lncreasingly Stringent emission
standards have led to aubstantially higher costs for

precipitators. These costs have increaseqd 80 high that fabric
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applications to utility boilers. ST

This report compares the advantases and disadvantages
of fabrie riluérs'and Precipitators in light of Such factors
as coal properties, visiiility, availability, other utilitieg:
experiences, costs and related-regulations. A fina)

Fecommendation is made based ¢on these Comparisons,
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II. Techniea) Di;cuasion )

4d. Electrostatic Precipitator

voltage corona discharge. The-charged Particles then migrate
to a collecting electrode of opposite polarity; and rinaliy,
the coilected material ig disloged by Dechanjea) forces to an
appropriate Storage Space for Subsequent disposal,

1. The Performance of Precipitators

Thé Performance of a Precipitatop is Sensitive to

2 number of items, which are Sometimes interrelated with
each other, A brier discussion of them is 8iven ﬁere:

« Coal Charaeteristics

fly ash resistivity, Tke resistivity 1s a function of 1) flue
gas temperature, 2) f1y ash minera) analysig, 3) flye gas

moisture, ang 4) sulrur content in the Coal. Westerp low-sulryr

content in the coal, (1) To overcomge the difficulties of high

resistiyity fly ash, three methods are generally employed:

3=
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_ 1) to oversize the Precipitator, 2) o inject gas conditioning

chemicals, 3) to use the precipitator before the air preheater
(hot-side precipitator). But any one of these has its own v

problems to be Solved, T

Sodium éontent in the coal ajse affects the

Performance of Precipitators; the coal with low sodium content

produces unsatisfactory pPrecipitator Performance. Field
Operating data>shows that a reduction in sodium content frop

thrge percent to ope percent Produces almost a 50 percent

decrease in effective migration veloeity., 4 50 Percent decrease
in migration velocity requires approximately a 50 percent
increase in required precipitatop size. This approximation cap
'! be found from the Deutsch equation which is the basis for
‘@ Precipitator design.
Precipitator speéifications should be based on .
coal properties. The more coal information one can obtaip prior
to issuing the precipitator apecitication, the less chance there

will be of a performance problem. Thought Should also be given

b. Specific Collection Area
Specific Collection Area (SCA) is defined as the
area of collection surface per 1000 actual cubie feet per minute

of flue gas flow. The comnonly used ynit is re 2/1000 acfm,

v which generally describes the size °f a precipitatop, SCA is
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.« has bdeen commonplace rob 50 years.

At the collecting erriciency

of 90 Percent, prccipitators can perfornm very well using sSca

well undep 200. 1n recent years, however, more and more

efficiency to 99 op 99.5 bpercent for ney coal~fired Power plants

in the United States. This requires a Precipitator with mueh

larger sca. For éxample, a Precipitator fop S

EPA has predicted 1000 SCA for low-s

ul fur westeprn coal.(z)

The larger gize Precipitatop of course affects the capital as

well as operating costs.

¢. Flue Gas Flow Dist

ributiom

Poor gas flow distribption can seriously impair

the pPerformance of 2 precipitator.
results from poor inlet duct arrange

in boilepr load. With 8as flow at a

This poor distribution

IP11 000488



areas acrogs the face or the_precipitator. High velocity areas

have the effect of reducing the Precipitator cOllection Surface
per unit of gas flow.
d. Boiler Operating Conditions

Boilepr operating conditions can have a dramatic

effect on a Precipitator'gs Performance. Flue gas flow may vary
due to variations in the ecoal Properties. There may be periods
when operation with increased boiler excess air is required.

. The leakage of air preheaters will increase

areas of the boilepr. This increase of air flow ecan usually

affect the pPrecipitator’s performance. Also variation in

~6-
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air preheatep where gas temperature: are in 650 deg F to 750

deg F ran%?.

in the utility 1nduatry burning high-sulfrur coéls. As the result

of more stringent rules on S0, emissions, utilities started to

resistivity is alwayS associaped with low-sulfrur coal which

because of the elevated temperature. Besides, other problenms,
such as ajr leakage and differential thermal eéxpansion between

different parts, cause operating difficulties,

Same ccllection erficiency as a hot Precipitator. It seems that

with proper attention to design consideration angd good Ooperating

and maintenance practicea, both can be competitive alternatives.

3. American and European Desiéned Precipitators

American designed precipitators use A weighted wipre

for the discharge electrode and a light gauge flat plate for

the collecting electrode. They utilize rapping forces of 10

to 50 g's (10 to 50 times of the acceleration of gravity) to

drive the dust into the hoppers. The light weight construction
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The main features of a European designed

_Precipitator are: 1) the discharge electrode is Supported witp

2 rigid frame to éeduce wire breakage, 2) the rapping intensity
is at least 100 g'g, (100 times the acceleratjon of gravity),

The European design is Usually Stronger and larger'than the

and straightforward. It employs the filtering Capability of

ﬁ":i':‘f 'E

high-efriciency woven or felted fabric to form tubes op bags that

Particulates are trapped in the fabrie Besh. The Collection
Process s enhanced by the Particulate cake that g4 built up

on the fabrie surface. This Particulate cake acts as a filtepr

to the finer Particles in the flue g3as stream, As this "filter

491
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cake" increases in thickness, the pressure drop across the f{iter

surface increases. In order to avoid an excessively high
pressure diop across the bag surface, the filter bags are
periodically cleaned- to remove most of thg'Suilt-up filter cake.
The filter cake then fralls into an ash collection hopper beneath
the filter bags ror eventual remova].

1. The Performance of Fabric Filters

Fabric filter units are not Sensitive to fly ash

resistivity and have proven themselves capable of high "
particulate removai efficiencies to Produce very 1ow outlet dust
- loadings. To use western low-sulfur coal under existing
sStringent emissions regulations, these two factors put baghouses
°n a favorable or at least competitive position to

Precipitators.

avoid bag damages. In addition to the bypass, the baghouse
Sometimes {s héﬁted to reach the temperature above the dew point
before being put back on line. Pressure drop across bags depends
on the gas volume filtered through a un:t area of cloth which

1s called the air-to-cloth ratio. Too high an air-to-cloth ratio

leads to increased filter resistance, and hence, high pressure

-9-
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drop. This high pressure drop causes excessive bag wear and
reduces bag 1life. . It may also cause load reductions due to fan
power limitgtions. -

Baghousé configuration also has a significant

- affect on baghouse Performance. Multi-cell construction is

necessary for good performance. The general approach is that
two cells can be taken off-line at full load, one undergoing
cleaning process and one undergoing maintenance, With this
design, even the largest steanp generator can be Operated with
limited downtime for rebair or maintenance, thu: erhancing the
availability of the particulate contro}l System. When the boiler
is operated at low loads, it is often necessary to shut off part
of the baghouse cells to keep gas temperature high enough to
pPrevent moisture condensation. |
2. Fabric Filter Sizing

Basically, a fabric filter is a device producing
a relatively constant outlet grain loading even with various
ash contents in the coal. Thus, the required particulate removal
efficiency has little impact on the size of the baghcuse.

The most signiric;nt factor in determining baghouse
Size is the air-to-eloth ratio (A/C ratio). Also the size of
‘he individual bags (diameter and lebgth Of the bag) will affect
the baghouse size. In order to 1limit the pressure drop to under

five inches water, the A/C ratio of two is considered to be a

Ctonservative criteria for sizing a baghouse for a coal-fired

power plant.(3)

-10=
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3. Cleaning Mechanisnm
All baghouses Operate in basically the same way,

and the main varijations between different baghouses are in the

from another. ,

. Filter bags are cleaned by three basie ﬁethods.
These 1include shaking, reverse gas flow, and pulse jet.
Sometimes more than one of the cleaning methods are used in
combiﬁﬁtion or the baghouse is designed so that the operator

can select operation in eithepr a single cleaning mode or in a

combination of cleaning modes, It 1is generally believed that

or pulse jet,.

a. Shaking

The shaking method cleans the bags in a manner
similar to shaking a rug. ﬁercre the Shaking Starts, dirty gas
flow is shut off in a single compartment. The bags ip this
Compartment are then shaken at the top to dislodge the dust which
{8 then collecteqd in the hopper below. The Shaking mechanism
design must bergspecially adapted to the tipe of fabric used.
Shaking is a vigorous cleaning method and can be accomplished
in various degrees of Severity. Too violent Shaking can damage
the bags. Too gentle shaking may fail to dislodge deeply
embedded f1y ash. Consequently. controls are needed to permit

adjustment of the intensity, frequency angd duration of shaking.

-l1=

IP11 000494



b. Reverse Gas Flow
With reverse g8as cleaning, the clean gas outlet
of a cell is shut off first. Following a brief no flow period

for dust settling, cIean flue gas is introduced in a reverse

~ flow to gently collapse a part of the bags and dislodge the ash,

allowing it to fall into the hoppers. Following another
Quiescent no-flow period the cell is returned to service.
Typical cleaning processes are usually so designed that
compartments (or cells) are continuously cleaned on a cyclic
basis, one at a time. The period between cleaning cycles can

be adjusted to accommodate various inlet grain loadings produced

by different coal ash contents. Proper control of the frequency

of cleaning and duration of cleaning will maintain an acceptable
pressure drop across the entire baghouse. Normally, baghouses
with this cleaning method and the shaking method are

ctompartmentalized so that one compartment can be isolated for

cleaning, while the remaining compartments handle the total gas'

flow.

c. Pulse Jet

With pulse jet cleaning, each individual bag is
subjected to a high intensity blast of air from inside of the
bag. The pulse action expands the bag and forces the dust cake
frem the exterior side of the bag. A venturi of diffuser nozzle
is usually mounted on the top of the bag and assists the pulse
Jet by aspirating secondary air. Pulse Jet units are usually
designed so that pulse time, the {nterval between pulses, the

number of pulses, and the frequency of cleaning can be adjusted.

-12-
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The cleaning can be accomplished either while the bag is i
filtering combustion gases or with the compartment off-line.
i. Pressure Drop ,

Pressire drop through the rab;ic'filter system
1s one of the major concerns to the potential user. Most
baghouse systems are designed for a flange-to-flange pressure
loss of four to eight inches wgter. Many factors affect pressure
drop in the baghouse, such as A/C ratio, inlet grain loading,
frequency of cleaning, duration of cleaning, and the numb;r of
compartments. The dominating factor is the A/C ratio. By
averaging data from different sources, R. M. Jensen{Y) of Bechtel
Power Corporation derived an equation relating pressure drop and

A/C ratio as below:
AP = 0.566v!.8

Where AP is the pressure drop in inches of water column and V
is A/C ratio in feet per minuté. Figure 2 presents the relation
between pressure drop and A/C ratio. It should be noted that
the curve in Figure 2 is only an average value and cannot be
used for design purposes; but the relationship is very clearly
demonstrated. f

ﬁith properly designed A/C ratic, the pressure
drop can be limited by the frequency and duration of cleaning.
Two different controls can be employed to limit pressure drop,
timing controls or pressure controls. With timing controls,

the compartments of a baghouse are cleaned at predetermined

-13-
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intervals which keep the pressure drop below certain values,
With pressure control, a predetermined cleaning cycle is

initiated tach time the pressure drop across the baghouse exceeds

v

certain values,
5. Baglife and Bag Material

The-rabric filter baglife is a function of many
variables such as opéraﬁing A/C ratio, pressure drop, cleaning
method and its intensity and frequency, chemical properties of
fly ash, particulate loading and particulate size distribution.
Vendors usually guarantee two-year bag life, but based on actual
field experience, bag life of three Or more years can be
expected.

Selection of bag material is one of the most
important factors in prolonging bag life. The choice of fabric
is dependent upon the inlet gas temperature, particulate chemical
characteristies, particle size and concentration, acid dew point
temperature, and moisture content of the gas stream. To
withstand the operating temperatures and sulfur oxide content
from coal-fired boilers, the only commercially proven fabrics
are woven fiberglass and felted teflon according to E. W. Stenby
of Stearns-Roger Inc.(5)

6. Design Considerations

I;portant considerations in designing baghouses
for coal-fired utility boilers are listed as below:

a. Use conservative air-to-cloth ratio. The
gross A/C ratio should be about 2 to 1. With one or two

compartments out for cleaning and maintenance, the ratio can

-14.
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be higher, but never exceeding 2.5 to 1. With proper cleaning
methods, the 2 to 1 ratio is consistent with acceptable pressure
drop, long?bag life and good particulate collection efficiency.

. b. Design pressqre drop ahouid be a nominal four
inches water with maximum of six inches wéter. Based on field
testing data, the Environmental Protection Agency (EPA) reported
that using an air-to-cloth rat}o of 2 to 1, a pressure drop of
five inches water or less can ﬁe achieved.

¢. Use reverse air cleaning method. (3) Thﬁs
is the most gentle method for filter bag cleaning. The cleaning
cycle should be automatically controlled by monitoring baghouse
pressure drop. Once ;he pressure drop reaches a present limit,
the cleaning eycle should be started. A timed cleaning cycle
should also be provided.

d. The baghouse should be designed to operate
at full load with two compartments off-line, one for cieaning
and one for maintenance. This arrangement will increase the
baghouse reliability and availability.

e. Provide low gas inlet velocity to each
compartment with sufficient ash hopper storage capacity to
minimize turbulence and reentrainment of fly ash.

f. Monitor and control flue gas temperature at
baghouse fnlet to stay at least 30 deg F above the water dew
point. An air heater bvpass should be provided for increasing

flue gas temperature when the boiler is operated at low loads.

-15-
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8. Woven fiberglass with teflon coating should -

be considered as bag material. Fleld testing indicated that
this type oi bag material can achieve very high particulate
removal erficiency.(ﬁ)

. n h. Easy and safe bag replacement arrangement
should be prov1ded _

1. Opacity and pressure drop monitoring
instruments should be installed to detect failures as early as
possblle.

J. Provide proper bag tensioning to achieve good
Performance and extended bag life.

k. The heating of baghouses and hoppers may be

necessary under extremly cold weather.

-16=-
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III. Cost Estimates

Cos%? of electrostatic precipitators and fabric filters
are compared and discussed in this section, from three different
sources. The rirst one was reported by EPA for their background
1nrormation.(3? _The second source was developad by Stearns-Roger
Engineering Corporation and Electric Power Research Institute.(7)
The third one came from"a study for IPP by GCA Corporation.(e)
It should be noted that the purpose of these cost estimates is
to give adequate comparisons between electrostatic precipitators
and f;bric filters on the same basis. These costs do not
necessarily reflect actual capital and annualized costs because
of different ﬁethods of calculations by different sources.

A. EPA Cost Estimates

To cover a realistic spread of conditions that might

occur within the electric utility industry, EPA's estimates
considered two types of coal, three different control systems
and fcur plant sizes. The two types of coal were: one
containing 0.8 percent sulfﬁv, 8.0 percent ash, and a heat value
of 10,000 Btu/ib; the other one containing 3.5 percent sulfur,
14 percent ash, and a heat value of 12,000 Btu/lb. Three control
systems were fabric filter, electrostatic precipitator and
venturi scrubber. The plant sizes were 25, 100, 500, and
1000 MW. For the application to IPP, only low-sulfur coal with

fabric filter and electrostatic precipitator are considered here.

-17-
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1. Capital Costs _

Capital costs are in 1980‘dollars which include
indirect cists covering interest during construction, field
overhead, engineeripg, freight, offsites, ihxeé, spares and
start-up. These indirect cost§ are estimﬁted as 33.75 percent
of 1psta11ed cost. Also, a contingency allowance of 20 .percent
of the total i{s added to reach the final turnkey investment.

For fabric filter, an air-to-cloth ratio or 2:1
is used for the estimates. For the electrostatic precipitator,
three- sizes of precipitators are used because the removal
efficiency is a function of the plate area, and the cost is also
a2 function of the plate ares. The Sizes vary from 400 to 650
Square feet per 1000 acfm.

2. Annualized Costs

The total annualized costs include direct operating

costs and annualized capital charge. Direct operating costs

include fixed and variable annual costs such as: 1labor and

‘materials needed to operate equipments, maintenance labor and

materials, utilities including electric power, fuel, water and
steam, and disposal of liquid and solid wastes. Annualized
capital charges ineclude capital recovery factors representing
10 percent interest over a 20-year life. ‘An additional four
percent of totai investment was also added to cover general
administration, property taxes, and insurance. The mills per

kilowatt-hour were computed using a 65 percent operating factor.

-18-
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Tablé 1 presents capital and annualized costs for
both fabric filters and eélectrostatic precipitators. For a power
plant of 82Q MW such as for the IPP unit, the capital cost for
a fabric filter is abgurt $45 million, and the. capital cost for

an electrostatic preéipitatorris'SGZ million. The annualized

oy

costs are 1.86 mills/kWh for the fabric filter and 3.55 mills/kWh
for the precipitator. These numbers were interpolated between
500 MW and 1000 MW. The econoﬁic advantage of fabric filter
over precipitator is clearly shown here. A specific collection
area (SCA) of 650 was chosen for the pPrecipitator cost
estimation, because for a stringent regulation of 0.02 1b/106 Btu
emission rate, this is a more realistic number to be used.

B. Stearns-Roger Cost Estimates

The economic findings by Stearns-Roger was sponsored
by the Electric Power Research Institute and presented in 1979.
The cost estimates were based on a 500 MW pulverized coal-fired
boiler burning four different types of coal. The coals were
Wyoming subbituminous (0.56 percent sulfur), North Dakota lignice
(0.68 percent sulfur), Alabama bituminous (1.9 percent sulfur)
and Eastern bituminous. Since a Utah coal was not included in the
study, the costs using Wyoming subbituminous coal are presented
here, because the Wyoning ocoal is.the most,§imilar to the Utah
coals that are expected to be used at IPP.

Five different particulate collection systems were
considered: hot side precipitator, cold side pPrecipitator,
fabric filter with 20 compartments and two-year bag life, fabric
filter with 20 compartments and four-year bag life, and fabric

filter with 40 compartments and two-year bag life.

- 19 -
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| 1. Capiﬁal Costs ) i
C@b Capital costs were estimated for a range of outlet
' emission leyels. Included in the estimates are materials and
labor for installation of the collectors, ﬁbppqrs, support steel,
ducts nozzles, dampérs, fans, e?pansion jéints, ash-handling
' ;quipment, insulation, and other miscellaneous items. Indirect
costs and ten percent contingency allowance are also included
in the cost estimation. .
Figure 3 shows capital cost in 1980 dollars for
several different particulate control systems. The'costs were
- escalated from 1978 to 1980 using a 9.4 percent annual inflation
rate. It i3 demonstrated in the figure that the capital cost

for precipitétors increases as the outlet emission is reduced.

ﬁ% Since fabric filters operate at high particulate removal
efficiencies with rélatively constant outlet locading, the capital
cost is essentially constant for the range of emission limits.

2. Annualized Costs
The annualized costs combine capital investment,
operating and maintenance costs, and power requirements. For
Stearns~Roger analysis, the following factors were used:
Minimum acceptable return : 11%

Fixed charge rate (depreciation,

insurance, etc.) ' 16%
Interest during construction . 8.5%
Escalation (fuel, material énd labor) 7%
Plant capacity factor 70%
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Figure u.gives annualized costs in mills/kWh as the

function of particulate emission limits. The costs were also
escalated rrpm 1978 to 1980 using a 9.4 percent annual inflation
rate. | . o

Both capitél cost and annualized cost are higher for

'éiectrostatic precipitator than for fabrie filter as demonstrated
in Figures 3 and 4. The differential cost is wider uﬁen lower
particulate emission limit is approaching. The cost estimates
are somewhat lower than those presented by EPA, because in the
EPA model a more conservative method was used in its calculation.

~ Nevertheless, the trend for the costs of fabric filters and
precipitators are clearly demonstrated in both models.

C. GCA Cost Estimates

GCA Corporation, under a contract with the Department,

made their cost estimates based on three different sources.

The first source was derived from theoretical and existing plaht
data. The second source was based on cost models developed by
the Department of Energy (DOE) and Research-Cottrell, Inc. (RC).
The last one was cost information obtained by GCA from ten
equipment manufacturers.

Both DOE and RC cost models were used to calculate
capital costs and annualized costs for fabric filter and
precipitator control systems for IPP. The costs from these two
models can be used for comparison purposes but not for the
representation of the actual equipment and operating costs.

#BBy comparing the results of the two models with vendor estimates,

GCA suggested that a baghouse appeared to be the economical

-21-
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choice, when the pbhcipitator's specific collectidn area exceeds

600. This comparison was based on rabric.filtér A/C ratio of

two. P | K i
GCA suggesggd that vendor's cost -information should
be viewed as the most reliable and accurate Since the various
';endors responded directly to fuel and system Specifications.
Among the response réceived rrpm the vendors, four qQuoted prices
for a cold precipitator only, two quoted prices for a baghouae
only, and four quoted prices for both control systems. A1l
équipment were designed to achieve an outlet loading of
0.03-lb/106 Btu. Summaries of all cost estimates are presented
in Table 2 with the ten vendors identified by letter code A
through J.

1. Capital Costs

As presented in Table 2, the capital costs vary
over a wide range. Installed costs for fabric filter ranged
from $12.6 millions to $18.4 millions; those for precipitators
are from $13.5 millions to $2U4 millions. Based on the capital
cost, it appears that the fabric filter would be the economical
choice compared to the electrostatic precipitator.

The costs Suggested by vendors are much lower
than those estimated by EPA op S~R. The major reason for the
differences is that the installed costs did not include indirect
costs and contingency allowances.

2. Annualized Costs

GCA calculated annualized costs based on data

provided by Vendor H. for the following reasons:

-2~
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~ Vendor H's information is the most detailed.

r
\%%' - They appear to be unbiased because they have

b pProposed both a baghouse and a precipitator.
- The vendor is a leader in'the- field of control
equipment design and manufacture,
- The specific collection area is in the middle of
the‘range quoted for all ESP equipmeht
- The baghouse quoted is conservative in design with
respect to A/C ratio and cleaning method
The annualized costs are given in Tables 3 and &4 for
- the electrostatic precipitator and fabriec filter, respectively.
Both costs are a 1ittle over one mill/kWh. The cost can be
shifted in faver of fabric filter if bag life of more than two
’@@ years is achieved.

-23-

IP11 000506



IV. Comparisons between Elecﬁrostqtic Precipitator and Fabric
Filter

In ord?r to have any meaningful comparison between
electrostatic precipitator and fabric filter, two important
factors must be considered.

- 1. The extremely stringent New Source Performance
Standards for particulate emissions of 0.03 1b/105 Btu was
promulgated by EPA on June 11, 1979. To make things worse, IPP
has been committed to even less particulate emissions of"
0.02 lb/‘lO6 Btu as indicated in the Conditional
Permit to Commence Censtruction and Operation of IPP Generating
Staticn.
2. Only low-sulfur western coal will be burned in
~§@tbe IPP boilers, and sogrces of coal supply have not been
cbnfirmed. A coal validation study is now in progress to
identify coal sources for IPP. Prior to the completion of this
report, the results of this study were not available.

In comparing these two particulate collection
devices, considerations are given to coal properties, performance
efficiencies, opacity, actual field experience, reliability,
costs and others. Based on results of the comparisons, a
recommendation fpr the selection of equipmént was made.

A. Coal Properties
In order to properly evaluate particulate collection
devices, one must know the coal properties for properly sizing
g%the equipment. Of the céal analysis parameters, sulfur content,

ash content and heating value are of greatest significance.
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accurate information of coal properties for proper Precipitator
- sizing. To Some precipitopr manufacturers, Specification of
"average" op "broad range" coal ang ash Properties jig becoming

an unsatisfactory Situation. Instead, a full Presentation or

@) all drilling eore analyses or a Statistiea] distribution analysis
of the range is preferred. Without an adequate representation

of coal Samples, the design of an electrostatic Precipitator
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B. Particulates Collection Efficiency i

Particulate collection efficiency of 99.5 percent and
over is reqﬁired under -the very stringent emission limitation
of 0.02 1b/106 Btu.'-Preliminary ealculatiéﬁ, based on highest
~.ash content in coals, shows that gfricienéy of at least 99.71

percent is required for the IPP units.

Although electiostat;c precipitators are designed as
constant efficiency devices,.the efficiency usually varies with
coal and ash properties, flue gas distribution, and temperature
fluctuéiions. It has been experienced by the utilities that
precipitators gradually deteriorated after a few weeks of
operation, and the units have to be shut down for washing and
other maintenance to maintain high efficiencies. |

'%@ Of all the factors affecting the precipitator
performance, fly ash resistivity is the most serious one. As
shcwn in Figure 1, low-sulfur coals have much higher fly ash
resistivity than high-sulfur coals. The high resistivity fiy
ash can leag to back corona and spark erosion within the
precipitator, which may shorten component life and reduce
collecting efficiency. Since fly ash resistivity is likely to
change during the Plant lifetime, which is expected from a new
coal source, precipitator performance becomes uncertain. Under
the striet particulate emission reghlations, a sma2ll drop in
efficiency would cause a violation of the law which could cause

the plant to be shut down.

A survey was conducted by cca(8) and also by the

Department to investigate the performance of electrostatic
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precipitators. The results are'presented in Table 6. With only

Pa few exceptions, the survey shows that the performance test

efficiencies?generally do not meet the design effficiencies.
These are only small'samples, 80 it does noi‘suggest any
significant trend for precipitator failures, But, it does show
the difficulty for precipitators to achieve design efficiency
due to various problems.

Contrarily, broperly designed fabric filters can meet
very strict emission requirements, and its efficlency seldom
varies."The ability to keep low emission rates is mainly due
to its independence of coal and ash characteristics, fuel gas
distribution and temperature fluctuations.

It can be generally concluded that fabric filters will
%Bbe able to consistently maintain compliance of a very stringent
rule on any low-sulfur coal the plant can burn, but electrostatic
Precipitators may not be able to maintain continuously high
efficiencies because of the uncertainty of coal properties and
various operating conditions. Thus, from the efficiency point
of view, the fabric filter is a better choice.

C. Opacity and Fine Particles

Currently, the standard for opacity is limited to 20
percent over six minutes average time. This is a standard that
is not difficult to comply with by fabrie filters or a well-
designed precipitator. Therefore, a clear stack should be

achieved as. much as possible.
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Fine particles in the range between 0.2 to 1.0 micron
G%’ are the major contributors for visible plume since fly ash of
this size rfnge is a very efficient light scatterepr, Blue 1light [3
is {n the renge of O.R to 0.5 micron wavelength More particles
of this size range will interfere with blue light, pProducing
"visible plume.

Besides the vi;ibility problems, fine particles may
also cause adverse health erreets. Increasing concern over these
potentigl'health eflects would presumably force emission-
lim{tation standards based on Particulate size as well as total
mass. For example, the State of New Mexico has already
1nstituted & standard which limits emissions from utility steanm
generaters to 0.05 1b per million Btu total particulates and

C%’ also more stringent 0.02 1b per million Btu for particulates
less than two micron diameter. Similar fipe particuiate
standar@s are also under consideration by the Environmental
Protection Agency.

Generally, higzher opacity can be expected rron
precipitator em:ssions than from fabrie filters because fabric
filters are more effective in removing fine particulates in the
Size range of 0.2 to 1.0 micron, which are the material pnimarily
responsible for opacity problenms. Availanle data shows that
collecting erfieiency for an electrostatic pPrecipitator is
approximately proportioral to particle diameter over a size range
of 0.2 to 20 micron. A recent study on electrostatie

Precipitator performance for a large utility boiler burning

low-sulfur coal found that collection efficiencies of 99.6, 98
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and 90 percent were observed for particles having diameters of-
20, 2 and 0.2 micron, reapectively.(9) Similar findings were
also reported elsewhere.(10) Fpigure 5 presents measured

fractional étficiencies versus particle diameter for a cold-side

-, e

precipitator burning low-sulfur coal.